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GENERAL INFORMATION, 

The Distribution in Wheat, Rice and Maize Grains of the Substance, the Defi- 
ciency of which in a Diet causes Polyneuritis in Birds and Beri-bcri in Man, — 

CHICK, ELmouette and Hume, E. Margaret, in Proceedings of the Royal Society, Series B. 
Vol. LXXX, No. B. 624, pp. 44*68. London, December i, 1917. 

The experiments described were carried out at the Lister Institute, and 
le results obtained led to the following conclusions : 

Wheat endosperm, which constitutes white flour, is deficient in anti- 
euritic vitamines (the substance whose deficiency in a diet causes polyneu- 
itis in pigeons and beri-beri ir man) (i) ; when fed to pigeons as an exclu- 
ive diet it caused polyneuritis in a manner identical with polished rice. 

In both the wheat and rice grain, the anti-neuritic vitamine is con- 
entrated mainly in the germ or embryo ; it is present in less quantity in bran 
pericarp and aleurone-layer), probably in the aleurone-layer. Theeinbryo. 
if maize grain also possesses marked anti-neurotic properties, both in the 
utellum and in the plantlet. For this reason it is imj^rtant to include 
le germ in the flour from which wheaten bread or biscuit is made, especially 
hen the diet may consist largely of preser\'ed foods, which are deficient in 
le ritamine. 

The daily ration of wheat-germ that must be added to a diet of polished 
ice in order to prev’ent the onset of polyneuritis is equal to the amount 
'hich, administered by the mouth, will cure a pigeon acutely ill with poly- 
etiritis, brought on by an exclusive diet of polished rice. This relation is 
iot peculiar to wheat germ, but applies to other foodstuffs, such as yeast, 
ontainiag anti-neuritic vitamines. The addition of wheat-germ to a diet 
f polished rice in quantity (3 gm. every second day) sufficient to prevent 


(i) See R . Jan., 1918, No. 2 . (£^ 1 .). 
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polyneuritis, also maintained the weight and general health of the bin 
Rations in excess of this (2 to 3 gm. every day) led to a great increase! 
body ‘Weight and in the general well being and vitality of the birds. 

Exposure of wheat einbr>'o to a temperature of about iqo« C. for u 
hours caused an insignificant loss in anti-neuritic vitamine ; therefore, 
it be included in the flour from which bread or biscuit is made, it can 
lied upon to retain its anti-neuritic properties after baking. 

At temperatures in the neighbourhood of 120° C., however, there was; 
swift destruction of anti-neuritic properties. This fact must be 
mind in dealing with diets largely composed of preserved and tinned fooc 
previously sterilised at temperatures above 100® C. 

126 - Some Remarks on Macedonian Anopheles..— cor and hovasse, in Buihim, 

la Soci^c dc Paihologie Exoliqac, Vot. X, Xo. lo, pp. 890-896. Paris, December i;, 

Macedonia, together with Greece, is the worst malarial district of Hs 
rope. The authors examined: — i) the nature of Anophelines and thej 
larvae ; 2) their life cycle and the influences modifying it ; 3) the percentag 
of Anopheline carriers of hematozoa. Their observations showed ti 
following interesting points : — 

The principal carriers of malaria in the Salonica district are A mpkk 
maculipemis and a special variety of Pyrctophorus superpicttis which i 
is proposed to call P. macedoniensis. 

The life cycle varies greatly, especially the larval stage, and is large! 
dependent on the temperature. Contrary to the opinion gwieralh belt 
an altitude of 1956 to 3260 feet (Mount Hortiack), as well as a decrea; 
of 10® C. at night, are not sufficient to stop evolution. It seems that tl 
Anopheles of Salonica are adapted to the great variations of day at 
night temperature characteristic of the country. 

The proportion of Anopheles found to be infected was 8 % ; the}- we 
found especially at Mikra where the cases of malaria were very frequent 
proportion to those found elsewhere. 

127 - Agricultural Education in the United States. — pormtt, Howard, i n Ou irf 

Rtview, No. 453, pp. 315-333. London, October, 1917. 

The Department of Agriculture at Washington has been a department 
first rank in the executive branch of the Government of the United States 
a department presided over by a Cabinet Minister — since 1889. In the 
28 years it has gradually acquired one outstanding distinction. Wi 
the single exception of the Post Office, it is to day in more close and frcqiie 
touch with the hundred million inhabitants of the United States, and 
renders them more constant and direct service, than any other departnie 
of state at Washington. 

This article is concerned only with the educational work of the Dep?' 
ment of Agriculture. The simplest method of describing the work of Co 
grass and of the Department on behalf of good agriculture and eSicie 
farm economy is to take the budget of one of the state agricultural collegi 
and show the connection of Congress and the Department with the 66 ag 
cultural colleges and with the farm experiment stations associated with t 
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lieges, and the connection of the colleges and the Department with the 
gt scheme of ’educational extension work now being carried out under 
> Smith-Lever Act of 1914. 

The budget of the agricultural college of the State of Illinois, for the 
It 1(^16-1917, shows that it received grants from the Federal Government 
vards the cost of its maintenance under three heads : 


1) Por the endow ruent of ti'aching in agriculture and the mechanic 

arts {Morrill and fund?) annually I50000000 

2) For investigation in agriculture (Hatch and Apams funds) . 30 000 000 

3} For demonstration work in agriculture and home economics 

* (Sscth and Lrver funds, 1916-17) 58184030 


Total . . . $138 184030 


In some states there is more than one agricultural college. The 
al number in 1917 was 66. In 1857 the first bill passed by Congress 
aiding the state governments to establish colleges for the teaching 
agriculture was vetoed by President Buchanan. The bill had been 
roduced by J. S. Morrill, of Vermont. Four years later, after the elec- 
n of Lincoln, and of a new House of Representatives, Morrill reintro- 
:ed his bill. A similar bill was introduced in the Senate ; and in June 
32 there was enacted the law under which what have since been known 
the Land Grant Colleges came into existence. 

The Federal Government at that time had enormous areas of public 
d at its disposal ; and, with money accruing from these lands, the agri- 
tural colleges, now under the control of the state governments, were found- 
By the Act of 1862 each of the then existing states received from the 
leral Government a large donation of public land. Representation in 
I Lower House at Washington is based on population ; and under the 
Trill Act there was apportioned to each state area of land equal to 
000 acres for each senator and representative in Congress to whom the 
te was entitled by the apportionment under the census of i860. As the 
ds so assigned w^ere sold, the money accruing was directed by the Mor- 
Act to be invested in bonds of the United States or in state bonds. The 
ney w'a.s to form a perpetual fund ; and the interest accruing from it 
-3 to be applied to the support and maintenance of at least one college 
.each state, 

where the leading object shall be, without excluding other scientific and classical stu- 
s.and including military tactic?, to teach such branches of learning as are related to agri- 
ture and the mechanic arts, in such manner as the legislatures of the states may respec- 
ely prescribe, in order to promote the liberal and practical education of the industrial 
8SCS in the several pursuits and professions of life 

By the Morrill Act, and also by four subsequent Acts for aiding the 
ites in promoting the teaching of agriculture, the cost of buildings for 
ncultural colleges has always been a charge on the states. 

Over agricultural colleges established under the Morrill Act the Fe- 
ral Government had no supervision or control. It was left to the state 
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legislatures to prescribe the course of teaching. There was no audit i, 
the interest of the Federal Gov^rnnient, no examination, test or inspjf, 
tion to ascertain whether the Federal Government, as representing the peop| 
of all the states, was getting value for its money. All the duties of a stat 
government to the nation outside its own borders in respect to its agric^ 
tural college, largely maintained by the Federal Government, had becndis 
charged when copies of the annual report of the college, “ recording anyiu 
provement and experiments made, with their costs and results ”, had beq 
forwarded to the Secretary of the Interior at Washington, and also to a] 
the other colleges endowed by the land grants of 1862. 

Between 1862, when the Federal Government made possible aii*agii 
cultural college in every state, and 1914, when the Smith-Lever Act wj 
passed, three additional grants were made to the State agricultural colle^ 
for the extension of their work. The first was in 1887. Congress then passa 
an Act providing for. the establishment of agricultural experiment stj 
tions in connection with the agricultural colleges. A grant of $15 000 
year was made to each state for the maintenance of an experiment statiot 
The work to be undertaken was defined in the Act as follows : 

To conduct original researches or verify experiments in the physiology of plants aa 
animals; the diseases to which they are severally subject, with remedies ior the saiEe;tli| 
chemical composition of useful plants at their different stages of growth ; the comparative ai- 
vantages of rotative cropping, as pursued under a varying series of trops ; the cap;»cilrj 
nerv plants or trees for acclimation ; the analysis of soils and water ; the chemical compoHiia 
of manures, natural or artificial, with expeiimeuts designed to test their comparative efleci 
on crops of different kinds ; the adaptation and value of grasses and forage plants ; the com 
position and digestibility of the different kinds of food for domestic animals ; the stneutii 
and economic questions involved in the production of butter and cheese ; and such other n 
searches or experiments bearing directly on the agricultural industry ol the United States e 
may in each case be deemed advisable , having due regard to the vary-ing conditions and ne« 
of the respective states or territories”. 

It was uuder this law of 1887 that, for the first time, the Department i 
Agriculture at Washington was brought into direct connection with the woi 
of the agricultural colleges. The connection was effected by a section ( 
the Act which directs that, in order to secure, so far as possible, uniformit 
of methods and results in the work of the experiment stations, it shall I 
the duty of the Secretary of Agriculture to furnish forms for the tabulation 
the results of investigations or experiments ; to indicate from time to tin 
such lines of enquiry as shall seem most important to him ; and in gener 
to furnish such advise and assistance as will best promote the purjwsei 
the Act. 

A few years afterwards, the American Association of Agricultural Ct 
leges and Experiment Stations was organised ; and, chiefly at the install' 
of this association, Congress in 1906 increased the appropriation for e£( 
experiment station from $15 000 to $30 000 a year. Earlier than this 
in 1890 — by the Nelson Act, an additional annual appropriation was 
to each of the agricultural colleges. The net result of these Acts of Congr« 
of 1862, 1887 and 1906, for the advancement of the teaching of agricnlttn 

[»«] 
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js that in 1914 - the year before the Smith-Lever Act - each state was 
ceiving from the federal treasury $50 000 a year for its agricultural col- 
^e, and $30 000 for its experiment station. 

Since in .all this legislation the cost of the buildings at agricultural col- 
res and at experiment stationsj with their maintenance and repair, is thrown 
I the state and all the state legislatures make annual appropriations for 
leir colleges, it will be realised that this liberalexpenditure in the interest 
agriculture by federal and state governments has popular support. 

In these years, before the United States Government made appropria.- 
3ns to the states for extension work, there existed in the Department of 
griculture ft division which was exclusively concerned with the work at 
le State experiment station! Its functions, which since the Smith-Uever 
ct came into operation have been taken over by the States Relation Ser- 
ice Bureau of the Department, were to carry out the provisions of the Acts 
' 1887 and 1906 ; to enable the Secretary of Agriculture to certify to the 
easiiry department when federal grants might properly be paid to the 
ate. experiment stations ; to report to Congress regarding the work and 
ipenditures of the stations ; and to aid the stations in the efiective 
jvelopment of their work. 

Inspectors from the bureau visit each experiment station at least 
ice a year. Its work and its expenditure are carefully examined ; and 
i the basis of reports made by these inspectors, warrants are issued on 
le United States treasury for the payment of the grants to the various 
ates. Stations must submit their schemes of work to the Secretary* of 
griculture, practically to the States Relations Services Bureau . 

While the agricultural colleges were extending their work by means of 
,e federal grants of 1887, 1890 and 1906, and of liberal appropriations 
jiu the state legislatures, larger appropriations were made by Congres.s 
the Department of Agriculture, and its work was greatlv extended, 
le appropriation for tire Department for 1887-1888, the year in which 
)ngr(ss made its first grant to the colleges for experiment stations, was 
S37000. Ten years later, in 1898-1899, the appropriation had risen to 
arly 1 2 500 000. In 1908 it was nearly $ 10 000 000 ; and for 1913-14. 
eu'ar before the Smith-Uever Act came into operation, it was $ 16651 000, 
With the enact meut of the Smith-Dever law^ the Department entered 
a new era. ft began to have a direct, as distinct from an indirect part 
^hat may be described as the popular teaching of agriculture and farm 
momy. ^ From 1S87 to 1914 its work for agricultural education was, 
the main, done through the state experiment stations and by means of 
iktiiis and rep<'irts sent through the post to farmers, cotton growers, 
iiti growers, cattlemen, foresters and lumbermen, market gardeners, fruity 
Iwcrs, and poultry men. The niost widely-circulated of the Depart- 
nt > publications is the " Farmers’ Bulletin The bulletins are writ- 
riii plain language, and are adapted to the different sectionsof the coun- 
•> their specific object being to tell farmers how and when to do things ’ ; 
1914 in the aggregate 14 795 000 bulletins were sent through the mails. 
What are known as Department Bulletins are more specialised than the 
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Farmers’ Bulletins. They are concerned with subjects of interest to fjj 
growers, truck growers (?. e. market gardeners), poultry men, and hunt), 
men. They are intended for men who are specialists, actively engage^ 
these various industriCvS, and who, while not technical men, can be dt'scrili 
as professional workers. Included in the Department Bulletins 
are known as Professional Papers, in which information on highly technii 
subjects is communicated to scientists or technologists in the same or alij 
fields of enquiry. These bulletins are issued in editions averaging six tho 
sand copies. They are distributed free to applicants. 

Purely scientific and technical subjects are handled in the “ Jonnj 
of Agricultural Research ", which is issued weekly, and is sertt free totj 
agricultural colleges and experiment stations, and to technical schci 
and universities. 

The " Experiment Station Record” is a technical review of the worl; 
scientific literature pertaining to agriculture. Its free distribution is; 
stricted to the stalls at agricultural colleges and experiment stations, t] 
“ Weekly ^ews Tetter ” is a quarto sheet of four pages, three columns to 
page. It contains news of the more important activities of the Depai 
ment, with articles on farm practice and home economics. Its cinal! 
tion is restricted to the employees of the Department in Washington and: 
the field, to crop correspondents, and to various agencies that coopersi 
in the work of the Department. The "Monthly Crop Report”, distributee!^ 
all persons sufficiently interested to ask that their names should be pkcK 
on the mailing list, publishes data concerning current agricultural Loii(i> 
tions. Its chief features are estimates of acreage, reports of conditions ani 
statistics as to yields and prices. At the end of each month conie.s theli<ti': 
publications. It gives a brief description of each publication issued di;: 
ing the month, and an indication of the region of the country to which' 
is adapted. It is by means of this list that miscellaneous applicant? iij 
enabled to keep in touch with the Department anfl to ask for those piihli 
cations in which they are interested. 

The duties and functions of the Department between 1887 and IQ. 
came to include much that might not inaptly be described as police wis 
chiefly in connexion with the administration of the federal ptire-food codi 
the stamping-out of disease among cattle, and the eradication of in'^ec: 
and diseases that work havoc in the plant world. But it was chiefly tlirowi 
its supervision of the work of tlie state experiint“nt stations and thnn:^ 
its various widely-circulated publications, that the Department tnadei: 
contribution to the propaganda for improved farming and better ocop' 
mic and social conditions in the farming communities. 

, For some years before the new era in the historx’ of the Depa.rtmeEl 
wdiicli began after the passage of the Smith -Lever Act, several of the brse 
agricultural colleges, with some help from semi -public organisations lit 
the Rockefeller Foundation, or from chambers of commerce, or from ststs 
associations for the improvement of agriculture, had been engaged in extet 
sion work. The college faculties had organised itinerant schools for tlf 
teaching of agriculture. Not content with the w'ork they were doiiiii rit! 
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:ir four-year students or their short-course students they had sent their 
chers into the rural communities, where they conducted schools for 
n as short a period as two weeks and then moved on to another commu- 
y. Ill a considerable number of states county agencies had also been esta- 
Ihed. Graduates of agricultural colleges, after they had had two or three 
of actual experience on farms, were, if suitable, appointed resident 
inty agents at salaries from $1200 to Si 800 a year, and commissioned 
devote the whole of their time to visiting farms, instructing farmers in 
,v and improved methods of work, and in improving the general farm 
inoiny «f the counties in which they are placed. 

Women graduates of the agricultural colleges who had specialised 
ile at college in the care of poultry and in farm economy were similarly 
[jointed, to devote their time to the education of the women of the farms 
matters pertaining to farm home management. 

It was found, as early as 1912, that this extension work by the agricul- 
al colleges was highly appreciated in the farming communities of the 
tes in the south and west in which it had been undertaken. It was per- 
ved that this direct teaching was resulting in more efficient farming, and, 
ally that it was obviously tending to make fann life more attractive to 
? boys and girls of the farms. It was also realised at Washington that 
leges which embarked in this direct teaching of agriculture and farm eco- 
my should not be dependent on semi-public sources for the funds with 
ich to carry it on, but that it was a mission in which the Department of 
riciiltiire should have some part, and over which the Department should 
ee some super\dsion, as since 1887 it has had over the State experiment 
tions. 

Under the Sniith-Dever Rill a grant of Sio 000 a year is made to each of 
le states for extension work, and a second grant, based on the rural popula- 
on of the state, is made subject to the c(jndition that a corresponding 
ant for extension work is made by the state legislature. Dor the vear 
pU'i/ the total grant was $i 580 000. Each year until 1921 the grant 
ill be increased ; and, when the luaximiun is reached, a little over 
5 250000 a year from the federal treasury will be available as the contri- 
-ition of the Federal Government towards the cost of the extension work of 
le state colleges of agriculture. 

The Bill proposed to set up a system of general demonstration teaching 
iroiighout the country, while the agent in the field of the Department and 
e Cvdlege was to be the mouthpiece through which this information was to 
ach the people — the man and woman and the boy and girl on the farm, 
lie plan proposed undertook to educate the farmer by personal contact — by 
>mg on to his farm, under his own soil and climatic conditions, aud de- 
oastrating that there are methods which in results surpass his own. 

ihe problems with which the Department of Agriculture and the 
achers of agriculture and farm economy are confronted are various. Among 
lese are the one-crop areas ; the large proportion of farmers who are owners 
the land tliey cultivate, but make a pom linng and have little money 
their disposal ; the chronic shortage of labiur in all farming communi- 
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ties; the large number of farms in the hands of new-comers fioj 
European countries who cannot read English; and the large areas] 
the southern cotton-growing states, where tens of thousands of sj 
plantations - one-mule farms - are rented by negroes. 

The Smith-Lever law came into* operation in the fiscal year 1914.1J 
Some details of its working were given to the committee of agriculture^ 
the House of Representatives by Mr. C. B. SMITH, chief of the Office ,i 
Q ^Vbrk, one of the subdivisions of the States Relation Scrvjij 
Bureau of the Department as follows : — 


‘'The department and the oolleye employ a state leader who is in cha^ge^of all com 
work. The state leader selects the county agent, inaugurates and directs his work, siibjti; 
to the approval of Ws superior officers, who are the director of the Extension Service -ndti 
director of the States Relation Service in the department at Washington. The state leader b. 
to find men who understand the science of agriculture and the practice of agriculture, g 
takes graduates of the colleges who have remained in the state, and who have made a suto 
in the practice of agriculture. He takes the agent down to the county where he is tu be a 
ployed, and lets the people look him over, and see whether or not he is acceptable to thei 
His employment is the Joint action of the county, the state, and the Department -d 
culture. The county agent’s business is to bring to his county everything that is apprnpria 
to that locality. If the farmers need a cow- testing association, he wall help them to orgai, 
it. If they need a breeding association, he will help them with it. The one big thing thatk 
needs... is to have a good organisation of farmers behind him, supporting him in his work, as! 
helpng him to shape up the work itself ”. The agent also introduces new and better v arirfd 
of seed, as well as improved cultural methods, etc. 


Extension work with the women on the farms in the south was be^u 
in 1910. In 1915 there were 350 women county agents at work in th 
southern states. They deal with the problems of the farm and farm economy. 
They teach home-gardening, the canning of fruits and vegetables from the 
gardens ; they give deninnstrations of labour-saving device.s in the hnme- 
home-made affairs — leading to better conditions and greater economy i: 
the home itself. "Women county agents are to-day reaching approxi- 
mately thirty-five thousand homes in the south 

A new value attached to the work and opportunities of the count}' 
agents as soon as the United States became involved in the war. Inthi 
agents both the Department Agriculture and the agricultural college:;hac 
a ready medium through which farmer* and foodrgrower* could be dirat'} 
reached and immediately interested in the new movement. T/ical commit- 
tees secured land in or near the cities for free allotments ; and through tk 
work of these committees, lawns were broken up for vegetable garden.-. 
County agents, and supervisors working under them gave instructiei ns 
the spot to the amateur gardeners, and in many places they also helpeii 
them in securing .seed and fertilisers. 

In the fiscal year 1916-17 approximately $34000 000 were being ex- 
pended by the Government of the United States on the Department of Agri- 
culture, on the agricultural colleges and experiment stations, and on fx-i 
tension work under the Smith-Ivever Act. 
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Appwpriatioii to the department of agriculture. . . . $25000000 

jIorrill aud Nelron funds lor colleges of agriculture. .... 2 400 000 

HATCH and Adams funds for experiment stations i 440 000 

SmitH'Levek Act I 580000 

Meat inspection 3 000 000 

printing funds 600 000 

Total . . $34 020 000 


The Department of Agriculture serv’-es the urban communities in at 
;t two ways. The inspection of all food products that enter into in- 
state commerce — all food products that are marketed outside the states 
vhich they are grown and prepared for sale — comes under the Depart- 
it. Many such products cannot be sold unless they bear the stamp of 
Department. The urban population also shares, or can share, with the 
il population in that part of the extension work which is devoted to home 
aomics ; and largely through the activities of the Federation of Women's 
bs, home economics are now being systematically studied by women 
he cities. But in normal times no part of the propaganda of the Depart- 
iit is directed to persuading people to leave the cities in order to engage 
[arming. The object of the Department and of the agricultural colleges 

I the extension work is the same — to improve all departments of 

II econcttny, to improve conditions on the farms and in the farm homes, 
I thereby to retain in rural pursuits the men, women and children who are 
V on the six million farms of the United States, 

The writer gives the following bibliographical list : 

I. Hisimcal Sktich of the U. S. Deparittient of A^ncuUure ; Its Objects and Present Oreani- 
rt, cotnp'led by C. II. Gre.athouse. Wiishington, Govt. Printing Office, 

II. //rrtn'ri^s beforcihe Commitit'c of . 4 ^^riculture. House of Representatives, rn the 
/■o/viitbon Sif/. 64th Congress ; First Scss-ion. Washington, <iiovt. Printing Office. 1915. 
ITT. A Brief Statutory History of the United States Department ot Aencuiturc. by F, G- 
^EY. Case and Comment, Vol, XXII, Xos 9-10, Feb.- March. 1916. 

TV, Pro';tramfnc of Work Qt the United States Dcparimcnl of AffriciiUurc tor the Fiscal Year 
-1917. Prepared under the Direction of the Secretar^'of Agriculture by H. H. Br.adley, 
I, 1916. Washington, Oovt. Printing Offide, 1916 . 

V. Cr)Jt;;rmiona/ Record, Vol. LI and LIV. Govt, Printing Office. U'ashrigton. icu-iQi?. 


CROPS AND CUDTIVATION. 

- The Relation of Movement of Water in a Soil to its Hygroscopic ity and Initial physics, 
Moisture (i ). — Alw.ay , F. J. (Chief of Division 01 &uls) and Me Dole, G. R. (.\s.si 5 ffint chemustov 
>u S')Us. Agricultural Exix.Tjnicnt Station cl the I'Jiivcrsity of Minnesota), m the Journal 
of A::r\cuUuriit Research, Vol. X, Xo. 8 , pp. 39 i' 428 , XX tables, 2 fig. — bibliography 0 : microbiology 
If public.ttious. Washington, August 20 , 1917 . 

A short, historical review of the subject is given. Much work (Trom- 
i, VON Liebenberg, vox Klexze, Edler, Wollxy, Krakow, Grebe, 
iUNN,. B riggs and LArH.\M, etc.) has been done on the upward movement, 


(i) 1914, Xo. 30 ?; R. 3 i)iC,X(), 8 ; R, 1917, Xo. JI14. (£rf,) 


[itr.its] 



SOIL PHYSICS, CHEMISTRY AND MICROBIOLOGY 


or capillary rise, of water, and the relation between its rate and distance 
the texture of the soil ; the results have shown that the finer the texture, ti 
slower is the rise at first, but the greater the final distance reached . On t| 
other hand, up to the present, the downward movement, or infiltration^ 
the water, and the relation of its rate and distance to the texture of thesoi 
has been studied by a few workers only (von LiEbenberg Atterb^ji 
WoLLNY, etc.). The results obtained are too discordant to justify definii 
conclusions, and usually refer only to coarse soils of low hygroscopicit^ 
the relative h3'groscopicity of the soils was never taken into consideratic; 
Under natural conditions, in the moist region, the moisture content oiti 
surface foot of soil is rarely as low as the hydroscopic coefficient (i) and,, 
semi-arid regions, it rarely falls below this value. 

The experimental conditions, then, were not in accordance with thos 
found in nature. For this reason the authors undertook new experimeiK 
on the upward and downward movement of water, taking into account tii 
hygroscopicity of the soils as expressed by their hygroscopic coefficients an 
their initial moisture. Seventeen soils, chosen for their different conijx, 
sitions, ranging from coarse sand (hygroscopic coefficient = 0.6), to 
silt loam (hygroscopic coefficient = I3.3)> were placed ir three dift'erei 
degrees of moisture, corresponding to 0.5, i.o and 1.5 times the hygroscop 
coefficient. The first condition corresponds to the lower limit of moistas 
in exposed surface soils after a prolonged drought during hot weather, Ik 
second to the condition found just after the ripening 01 a very heavy ok 
during warm, dr>^ weather, the third corresponds to the wilting coeffick 
(Briggs and Schaxtz) (i). 

I. Dow WARD MOVEMENT IN SOILS OF DIFFERENT INITIAL WATER COS 
TENT. — Method : — To bring the soils to the desired moisture content, ai: 
dried material was shovelled over on oiloth, the calculated amount of 
being added meantime. The whole was then passed through a swing sievi 
again shovelled, then placed immediately in a large, covered can, where: 
was left for several days. It was then again passed through the sieve, ar 
returned to the can till needed for the experiment, when it was put intoghi 
cylinders 36.2 cm. high and 7.8 cth. in internal diameter. In fillii:gt: 
cylinders, the soil was well pressed down while it was being put in. Oe 
inch of water was then added to the surface. To make the initial peneti: 
tion more uniform, the cylinders were inverted in flat-bottomed trays,, ti 
desired amount of water added and allowed to rise into the soil by capili 
rity, until all, or nearly all, had been absorbed. The cylinders were tb 
placed right side up, covered to pi event evaporation and protected he 
the sunlight. 

The rate of penetration was observed during 5 days, the depth of t 
water being marked in j)encil on the cylinders at interc'als of i , 3 and 
hours. (More than one cylinder was used for each soil as a means of contr 
but, as the results coincided so well, only the a\'erage5 are given). At thee 


ft) For this tcmi, see B. 1912, No, 903. (Erf.) 
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the period of observation, the soil was removed from the cylinders, the 
oist part divided equally into three, and the moisture determined. 

The results led the authors to the following conclusions, shown in the 
any tables given. 

1) Relation of ike apparent specific gravity and the hygroscopicity. ~ 
ne-textured soils show a lower apparent specific gravity than the coarser 
les. but no direct relation was found between groups of similar texture. 

2) Relation of water retentiveness to maximum water capacity. — The 
line of the maximum water capacity is of little significance in the 
termination of water retentiveness. At the end of i hour, the moisture 
ntent is only from to of the maximum water capacity. 

3) Rapidity of change of moisture content in the moistened layer, — The 
oisture content falls more rapidly with finer-textured soils : after 24 hours 
is only 2 or 3 times the hygroscopic coefficient, while in coarser soils it 
lies from 5 to lo times this coefficient. 

4) Relation oj the rapidity with which equilibrium is attained to the hygro- 
)pkity. — The coarser the soil th- more slowly is equilibrium reached ; 
the end of 5 da}^ equilibrium had practically been attained in the finer- 
stured soils ; this was far from the case in the coarser ones. 

5) Relation of hyoroscopicity and (he initial moisture on the one hand, and 
f mte and depth of penetration on the other. ~ The rate of penetration de- 
mds little upon the hygroscopicity, but varies very much with the initial 
oisture, increasing in rapidity with an increased moisture content.® The 
me applies to the depth of penetration, which is not closely related to the 
'grbscopicity, but depends greatly on the initial content ; the depth of 
net ration increased with the moisture content during the 5 days. 

b) Relation of water content of the moistened layer to initial m-oisture. — 
lere is no distinct relationship for the finer-textured soils, but, with the 
arser soils, the drier the soil, the wetter is the moistened layer. 

It follows that, if rain is preceded by a period of high evaporation, the 
'ather immediately following this rain will have a greater influence upon 
c h<>. of moisture by evajioration in the case of a coarse than of a fine^ 
dared soil, as a result of the tardiness with which equilibrium is reached 
the coarse soils. 

II. UrWARD MOVEMENT IN SOILS OF DIFFERENT INimL MOISTURE 
NTKNT. — Method : — The same soils, in the same state of moisture 
e. 0.5, i.o. r.5 times the hygroscopic coefficient), were used as in the 
evioiis experiment, and placed in tubes 160 cm. long and 3.0 cm in 
;ernal diameter. The soil was well packed, either by jarring the tube 
'ile the soil was added through a funnel, or else compressed with a rubber 
pTper on a wooden rod, passed through the metal funnel connected with 
|ic tube. The first method was used for soils the moisture content of 
jhich was 0.5 and 1,0 times the hygroscopic coefficient, the second for 
pose 1.5 times the hygroscopic coefficient. The tubes were then placed 
fright in a rack, the lower end of each dipping into a metal trough and 
[sting on a strip of 0 25 inch mesh wire netting, the object of which was 
> prevent both the entrance of water and the escaj'>e of air. Throughout 
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the experiment the water in the trough was kept at a depth of 1.5 incht^ 
The experiments with soils of a content equal to 0.5 and i.o times 
hygroscopic coefficient lasted lo days, those for the other soils, 8 
The height of rise was obser\^ed at the end of i, 2, 3, and 24 hours durijj 
the first days, and then at the end of each 24 hours. At the end of 
period the moisture in the uppermost layer of the moistened portion q 
the soil column was determined. 

The results obtained led to the following conclusions : — 

1) Influence of the method of compressing the soil on the capillary rise , . 
The jarring and compression methods have no influence on the soils inti* 
driest condition; in the moist soils the compression method seems id 
retard the rise, at least during the first 24 hours. 

2) Relation of hygfoscopicity to the rate and height of the rise — There Isd^ 
definite relation ; if, at the beginning, the rise is more rapid in soils oih 
hygroscopicity, this difference gradually disappears. 

3) Relation of initial moisture content to the rate and height of the rise, - 
No definite relation was seen ; in the three moisture conditions studied tl 
rise was generally most rapid in the moistest and slowest in the intermediatt 

4) Distribution of moisture in the soil columns. — All the finer-textmej 

soils show the highest percentage of moisture at the top of the wet layer wk 
used in the driest condition, but the coarser soils show no regularity. In 
soils other than sands, the moisture content of the wet layer is in close relatios 
to th^moisture retentivene’ss: From this it may be concluded that the to 
layer has a moisture content equal to the moisture coefficient, i. e. froii 
1.7 to 2.5 times the hygroscopic coefficient. • 

III. — Relation of penetration to capillary rise. — If the soil 
be arranged in order of the rate and depth of penetration and of the capil 
lary rise, the relative positions of the various soils show no similarity. In 
other words, the relative rates and differences of penetration in the difc 
ent soils are not similar to the relative rates and heights of capillary n<{ 
(this lack of similarity was shown by von LiebEnberg in his studies on dn 
soils). 

Some of the soils used contained 3 and 4 times as much organic niattii 
as the others. No characteristic relation was observed between the earij-: 
tion in organic matter and the rate and height of penetration ; hut tiitl 
organic matter increased the capillary rise after the first day and t!k| 
height attained in all the three moisture conditions studied. 

i - Further Studies on the Nitric Nitrogen Content of the Country Rock, — 

R. and Peterson, W., in Utah A c^ricultural Eyperitncnt 'Station, Bulletin X-'' 

pp. 20, i fig., Vll tables. Logan, Utah, MiU’, 191;, 

Certain soils in western America contain spots veiy rich in nitric nitif 
gen, having often a nitric nitrogen content several bundled times higbs 
than that of normal cultivated, irrigated soil. These aie locally known- 
“ nitre spots Two theories have been expressed with regard to the on- 
gin of these accumulations : — i) that of HilGARd, who attributed it to tbt 
more rapid nitrification of the organic matter of the soil in arid cliniateS; 
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143 


SOIt PHYSICS, CHEMISTRY AND SnCROBIOIXXVY 


that of Headden and Sackett, who attributed it to the fixation of the 
niospheric nitrogen by non-symbiotic bacteria. 

Experiments made during lo years by the authors on the influence of 
•igation water on the production and movement of nitrates in inigated 
ils, led them to form an entirely different opinion as to the origin of 
ese nitre spots. They consider them to result from the leaching of the 
trates out of the pre-existing deposits in the rock and their local con-* 
titration by seepage water. 

Two facts contributed to the formation of this opinion: - i) it was 
md that nitrification is not appreciably more rapid in arid soil than in 
mid soil when measured by the nitrates present in the soil at various 
pths, in definite seasons and from year to year ; 2) all the data supplied 
Hn^GARD and Headden on nitre spots, always mention additional 
lounts of other alkali salts. 

Previous work had already shown that rock adjacent to the affected 
!fis which had contributed to the soil formation, was impr^^ated with 
:aH salts, including nitrates, and in sufi&cient abundance to account for 
^ accumulations noted, The investigations were continued with respect 
^rarious soils belonging to three geological formations - jutassic, cretac^s 
d tertiary. All cretaceous soils were found to contain nitrate. Tertiary 
Is contain slightly less, although it is in them that are found the greatest 
inbef of nitre spots. Jurassic formations have a much lower nitrate con- 
it (See Table I), 

Analyses were made of soils from different parts of Utah, belonging 
iut only to the cretaceous, tertiary and jurassic systems, but also to the 
Hassic, pemian and pennsylvanian. This proves that the formation of 
|itre spots is not limited to the rocks of any given geological system. The 
nautical method used was as follows : - 100 gm.of finel^’-ground rock 
placed in a large flask with looc cc. of distilled water and shaken in 
lie shaking machine for 16 hours. The solution was then filtered through 
Chamberlain-Pasteur filter, and the niric nitrogen determined by the 
'umininra reduction method (r). 

Table II gives the results found for the different districts, character- 
ed, consequently, by a high total content of soluble salts. With two excep- 
ons, however, the nitrate content is not i % of the total content. 

The nitrate is carried from the original rock by seepage water, and more 
tpid y where the water escapes from baking irrigation canals which eut 
le shale strata at some high point, thus allowing the seepage water to fol- 
w the shale strata to the point of outcrop, where the evaporation of the 
atcr produces a nitre spot. In cultivated soils the accumulation of ni- 
atos IS only found wher » the conditions allow the free movement of seepage 
a Kitre spots may reach such a degree of concentration as to make 
owth impossible, both in cultivated and in virgin soil. Their character- 
are : r) a high nitrate content ; 2) the presente of large quantities of . 
^ soluble salts (chlorides and sulphates) ; 3) brownish colour ; 4) thin 
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ciust over the surface ; 5) mealy or ash-like condition uniler the hard cru^ 
6) beneath this material is the soil, made moist, sticky and glistening i, 
the continual presence of calcium chloride, which is known to bs veu 

quescent. 1 - r it. 

In rocks, as in soils, the nitrates are not independent of other alkai 

salts, and no case is known where nitrates only have been found ; sulphatf 
* and chlorides especially occur in lar^ quantities. The content of nitre spoi 
in nitrate, as well as in other salts, is very variable. 

The characteristic brown colour is not due to the nitrates, which an 
colourless, but to their solvent and decomposing action on the coloured organj 
compounds of the soil. The non-symbiotic bacteria are es^ntial neiiheiti 
the formation of the colour nor to that of the nitrates, their presence bei^ 
purely incidental ; this is proved by the fact that nitrogen fixation \ 
these* bacteria is greater in dry-farm soils, where no nitre spots are foun^ 
Investigations have shown that the maximum fixation is 15.8 mg. of nite 
gen (S&CKBTT) per 100 gm. of nitre spot soil, whereas, in dry-farm soil, tte 
maximum is 51.8 mg. of nitrogen (GrEAVEs). 

The authors reproduced nitre spots artificially in the laboratory; - 
300 gm. of rich greenhouse soil were treated with an excess of sodium ni 
trate solution (10 %), and dried slowly in the sun. The dry soil had i 
th? characteristics of the nitre spots, which it retained when treated wth 
saturated solution of mercuric chloride or a 5 % solution of carbolic aci( 
i e. when the soil was sterilised, thus definitely eliminating the actional 
non-symbiotic bacteria. 


Table I. — Percentage of sodinn\ nitrate in various soils. 



Maximum > 

Minimum 

A%’cra?c 

Tertiary soils : 




Sandstone 

O.2S4 

Xene 

0.074 

Shale 

0.750 

None 

0.14; 

Clay 

0.940 

None 

0.05,1 

Ash 

.^'280 

0.O002 

0.236 

Alkali . 

0.232 

None 

O 02 t 

Cretaceous soils : j 




Sandstone ' 

0.293 

' 0,005 

0.0=15 

Shale. 

1.026 

0.003 

0.104 

Clay 

0.115 

0.002 

0.039 

Ash 

3270 

0.005 

1 0.870 

Alkali. ‘ 

3-350 

0,003 

0074 

Jurassic soils : 



o.rio8 

Sandstone 

0.039 

None 


0.019 

None 

0005 

Ash. 

0.202 

0.149 

0 1-5 

Alkali 

0.017 

. 0017 

0.01; 
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TabeE II ~ SoluHe salts and nitric nitrogen in various soils. 


' — i 

Total 1 

[ Nitric oitrogen 

District j 

soluble salts | 
per m’lUon 1 

parts 

per million 

per cent 
of total salts 

th d St George, Utah 

29989 

81.4 

1 o< 7 i 

;t of 8 » 

48 962 

156.0 

1 4-22 

t of » » 

54 *56 

74-3 ^ 

0.79 

them Arizona 

51 858 

27.3 

0.212 

aitv- of Mt Oanncl, Utah 

17 7 .H 

67.7 

1.07 

nltv of Cedar City, » 

36055 

28.7 

0.16 


A 1 )sorptl 9 R tiid OfiKT Modifieatiolu of Certain Fertilisii^or AntPcryFft^mk; 
Compounds to Various Natural and ArtiOcial Soils. — de wilsoszewsxi, boguuil, 
dfs Soiencei physiques ei nafureHes, VoLXUV, No. g.pp. 165-180; No. 10, 
pp. 256-275, 2 llgs., 6 table?, bibUc^raphy of 23 pabli rations. Geneva, 1917. 

The author studied the absorption and other modifications undergone 
ferrous and ferric sulphate ; manganese sulphate, copper sulphate, cai- 
rn cyanamide, during their passage through natural and artificial soils, 
1 through the physical constituents of the latter. The soils used were : — . 

Loamy soils containing 0.38 % and 0.9 % of lime respectively. 

“ Angers soil derived from the disintegration of schists, free from 
le. 

Loam freed from lime by repeated washing with hydrochloric acid. 

Artificial soils and their conMituents — Fontainebleau quartz sand, 
re kaolin, pure calcium carbonate, heath soil composed entirely of 
mis without lime, 

The soils, placed in glass diopping funnels 40 cm. high and 2 cm. in 
meter, were gradually watered with solutions of the substances studied, 
1 estimations were made of the liquid from the infiltration from time to 
le so as to keep count of the modifications which took place during the 
sage of the solutions through the soils. 

The principal results may be summarised thus : — 

Ferrous and ferric sulphates. — The iron of the latter is more 
iiy absorbed by the soil than the iron of the former, which, moreover, 
oimd in the soil in the ferric state. This proves that ferrous iron is re- 
tied by the soil only after it has been oxidised, by hydrolysis, to ferric 
hate ; it is even possible that the free acid acts partly on the hydrate 
tned and gives an insoluble basic salt which cannot be removed from the 
I- This hydrolysis is greatly favoured by the presence of the soil par- 
es. Calcareous soils retain the iron. Clay soils absorb ferric sulphate to 
irge extent, but ferrous sulphate only slightly, because oxidation takes 
ce with difficulty. 

Manganese sulphate. — After the solution has filtered through the 
I it contains manganese oxides, perhaps even manganese peroxide ; 

: catalyfic action of manganese used as fertiliser is probably due to 
s phenomenon. 


{Itl-lSl] 
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' Copper sulphate. - In the experiments with this salt the 
was retained in the form of a hydrate, or perhaps in the form of an insolilj 

basic salt, for the SO4 ion is found in the filtration liquid. 

■ In a general way it may be concluded that it is not the salts thenisel^i 
which are retained by the soils, for they ate hydrolysed, their base is rendei, 
insoluble and the acid ion passes into the drainage water. 

Calcium cyanamide. - This is now known to change m the soilt 
urea, ammonium carbonate, nitrites and nitrates. The author further pj 
ed that when calcium cyanamide solution filters through the soil the chanj 
into urea and ammonium carbonate is much more marked than when soli 

cyanamide is dug in. , , .u • 1 

According to the author these changes are not due to bacterial actM 
but to the capacity of the soil to facilitate the fixation of water, thus can 
ing hydrolysis. This is proved by the fact that the transformation ocn 
immediately, both in arable and stsfilis&d soil. Oxid&tion is favouKdt 
soils of a spongy structure, such as infusorial soil, which has an obvicra 
catalysing action, and where the nitrification of the cyanamide, niea au 
ammonium carbonate reaches its maximum. The production of nitiife 
was about 20 times greater in these soils than in ordinary ones. 

Special attention should be given to the nitrification of the cyanamii 
in the soil in the absence of all organisms. The conditions under whkhtli 
change takes place are not clear, and the author proposes to study theu 
During his studies he observed that Nessler’s reagent does not form a ie 
precipitate with the ammonium ion in the presence of calcium cyanamiilt 

13 1 - Relation of the Transformation and IMstribntion of Soil Nitrogen to theli 

trition of Citrus Plants, — See No. 173 o* this Review. 

132 - Vegetation on Swamps and Maries as an Indicator of the Quality of PcatSd 

for Cultivation. — Dunnew.-vlDjT. J.,inthe/0»rfwl of the American Society of A ^fom 

Vol, IX, No. 7, pp. 322-324. WaslungtoH, October 22, 1917. 

Most workers have concluded that the surface vegetation on peat giv« 
no clue to the relative quality of the soil for the purposes of culti\^tifl 
On the other hand, farmers and drainage men often assert that peat om 
black spruce {Abies nigra) or moss covered swamp is no good for croppiif 
whereas good black muck with elm or ash on it is the best kind of laiidt 
drain. 

Under the drainage law of the State of Wisconsin, the author, a 
of tie staff of the Wisconsin Agricultural Experiment Station, examiuedJ 
area of about 6 600 acres of scattered marshes and swamps. The upland! 
non-calcareous glacial drift, derived from granitic and sandstone rod 
with no limestone in the vicinity. The author wished to discover wbetb 
a favourable or unfavourable chemical condition would be found in <5 
feient areas of the peat, and whether the vegetation would give any b 
cation of such conditions. 

A field study showed that spruce [Abies nigra) and tamarack {l<^ 
americana) peat areas were the wettest, with the water table practice 
at the surface of the soil, and a covering of 12 to 18 inches of spongy 
The depth of the peat or distance from the shore seemed to have little e® 
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on the kind of surface growth, and the degree of decomposition of the peat 
[las hardly more effect. 

Table I summarises the more important determinations made in the 
laboratory. All the samples, except No, 7, were taken from a depth of 6 
y 20 feet. Samples i and 2 were taken from different parts of the same 
^wamp- sand grains were found in Nos. 7 and 10 and not included 
in the average loss on ignition. The data show that peat bearing black 
pruce and tamarack has 20 % less mineral matter, a much higher degree 
)f acidity, and somewhat less nitrogen. 

The greater acidity of spruce and tamarack peats may be due to the 
nore continual flooded conditions of these swamps, and drainage experience 
,hows that this acidity often disappears largely after the peat has been 
Irained and cultivated. The author considers his experiments confirm the 
armer's statement that trees, spch as ash, elm, birch and white pine 
Pmus Sirolus) show a better quality peat than that on which grow only black 
;pruce, tamarack, sph^^num moss, blueberries and cassandra {Cassandra 

:alyculaia). 

Determinations of the solubility of the peats in 150 cc. of a 2 % caustic 
joda solution, showed acid peats to be from 3 to 8 % more soluble than the 
less acid ones, but, if an amount of the solvent sufficient to counteract the 
2xtra acidity of the spruce peats be used, the difference in solubility is not 
[loticeable. 


Comfxirdiive determinations of the organic matter, acidify and'nitrogen in peat 
soils in the sa 7 ne district bearing different classes of vegetation. 


Number 
oi' srtil ; 

Vegctulion 

Loss 

on ignition ' 

Tkcog 
acidi ty 

Total 

nitrogen 

2 

4 

Tiiniiirack [L-inx irntneana) 

Tiime'n.ck {Larix amiricana] and moss. 

78 . 5 t'% 

79.11 

very slion^^ 
strooa: 

1.58% 

1.95 

j . , j 

18 . 8 *% 

strong 

1.^8% 

5 

13 lack spruce (.4 tics mgra) and moss. . 

8 .V 48 % 

very stiong 

1.86% 

s 

Black Si^nice* (.4 bit!; nigra] and moss , . 

91.07 

ven,- stronL.; 

1.86 

9 

Black spruce (.161 1 's tiigrti) and moss. 

90.89 

ven.' s'.ron? 

I go 

II 

Black spruce (.4 ni'grii) ;icd moss. , 

bS.14 

very stroni: 

1.69 

i M 

Black spnice {Abies ntgia) atid mess. 

93.01 

very sirony 

1.82 


.'Iwr.jgc . . . 


vciV St rune 

».8> % 

I 

Mixed ash, birch and bal&im {.left's ial- 





samefl) 

Co 6 1 

very slight 

1.96% 

3 

ff'irge asli (/•'Vrt.rjMJo? iimiricatui], birch, 





poplar and cedar 

81.01 

slight. 

Z.17 

b 

Birch, esh, cbn 

60.91 

medium 

2 02 

1 

Mixed birch, ash, Lima rack (Irt/Mtoio- 





willow , 

56.85 

slight 

— 

10 

.\sh, birch, .a few Lice r.'imauuk 





utfuricaM) and pine . , 

47 M 

rawHum, 

— 

D 

Elm, ash, cedar and gra.ss . . ... 

62,0s 

medium 

2,20 



.4ivn,ga . . . 

61,60 % 

sligr.i 

S.09 % 
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133 - Practical Information for Beginners in Irrigation. — Fortier, samiiel, in 1 5 

Depariment of Agricultufc,F(irvtef&* Bulldin No, 864 , pp. 3^> 23 figs, 2 tables. Washing!^ 

September, 1917. 

The U. S. Department of Agriculture has just published a revised edi 
tion of the Farmers' Bulletin No. 263, originally published on J uly 31st., 

It contains practical information for farmers who wish to settle in the centt 
and west of the United States where irrigation is essential. Besides gea^ 
ral considerations on arid soils and water supplies for irrigation, the built 
tin contains practical advice on selecting a farm under an irrigation systen 
and more detailed descriptions of the location and construction of far: 
ditches, the preparation of the land to be irrigated, the irrigation of a fe, 
of the staple crops (alfalfa, grain, potatoes, fruit trees and small fruits an 
vegetables), and the amount of water to be used. 

Canal companies supply water to farmers by contract. Up to a fe 
years ago the prevailing type of contract was one providing for the salei 
a perpetual water right for a given tract of land, with an additional aniiii; 
charge for the operation and maintenance of the canal system, Thish] 
is not usual now, the most common being the sale, with the land to be i 
rigated, of rights which carry an interest in the works supplying water, i 
that they become the property of the landowners when a fixed |K)rtion' 
the rights have been paid for. The cost of building the works is not i: 
eluded in the purchase price of the land, but is levied in the form of tasd 

The quantity of water to be supplied by the companies is fixed by coj 
tract. The most usual is a stream of given size, say i cubic foot per second 
for each 80 acres of land to be irrigated. Others agree to supply enough to 
cover the land to a given depth, say 2 feet, during each season. 

Irrigation water may also be obtained from the Government at a sti- 
pulated price per acre. In this case the water is supplied to private land- 
owners through a water users* association, in which all the landowners withji 
the project become shareholders. The cost of a water right under a G)t- 
emment project varies from §25 to $29 per acre, and is payable iu 
annual instalments. When the payments for the w^ater for the major por 
tion of the land have been made, the operation and management of the ir- 
rigation system, exclusive of all storage reservoirs, passes to the owners 0' 
the land irrigated, to be maintained and operated at their expense. 

After having discussed the construction of farm ditches, undertakfi: 
by the farmers themselves, the author gives the customary measurements o! 
ditches, and, in a series of figures, gives the sections for specified ditches, tlit 
water is controlled by means of division boxes, made usually, and nio>! 
economically, of wood. Stress is laid on the necessity of avoiding uselfii 
loss of wat(y, either by faulty preparation of the soil, by carelessness, ortri 
of supervision in the distribution of the water. Experience shows thatth 
great danger in irrigation, in all the arid dstricts of the United State? 
arises from the lack of efficient drainage of the soil. Where the nature 
drainage is insufficient, the .salts from the sub-soil accumulate on the siirfao 
and soon make all cultivation impossible. It is, therefore, under siri 
conditions, essential to have recourse to artificial drainage, which is aliiio? 
as expensive to instal as a water supply. 

[ 133 ] 



IRRIGATIOX — MANT’RES AND MANURING I49 

^ - Irrigation of Semlarid Soils by means of Wind Engines, in U. S. A, — See 

yo. 2o7 of this Revieed. 

5 , Citrus Irrigation in California, U. S. A. See No. 173 of this Ra:ievi>. 

5 - The Value of Coconut Poonac as Manure. — b.wiber, m k., in Depart maif of a t>ri- 
(itUure, Ceylon, Leaflet No. i, p, i, Ceylon, 1017. 

Owing to the difficulty of freight and consequent lower demand, tire 
ice of coconut poonac (native coprah cake) in Ceylon has fallen consider- 
ilY and the question of its use as a manure instead of a tood has arisen, 
jalysis showed it to contain the following percentages of manurial ele- 


ents: - 

Nitrogen 3. 3.-5 

Phosphoric aciti 1.47 

Potash . 1.29 

Irinie 0.90 

Soda (as salt) 1.17 


If coconut poonac is compared with other cake.s now' used as manure 
is seen that, for the same quantity of nitre gen : 

to 100 lbs. groundnut cake correspond 210 lbs. coconut pC’Oiiac. 

< castor cake No. i ;> ijo ■> — 

« <1 No. 2 135 ^ 

■1 rape cake « 120 

For this reason, in spite of its high food value, and considering that it 
liable to become rancid on keeping unless very thoroughly dried, it is 
Ivisable, under present conditions, to use poonac as a manure in the conn- 
y producing it. 

7 - Saltpetre : Its Origin and Extraction in India, — hutchinsok, c. m. (imperial 

.\gricultunil Bacteriologist), in A'^ricuUitral Ki'^carch Institute, Fusu, Bulletin No. 68, 

1916, pp. 24 + IV plates. Calcutta, 

The author has made a, new study of the saltpetre industry in India(i) 
id shows that, under favourable conditions, the prospects for an in- 
eased production of Indian saltpetre are very' promising. The present 
mrccs are not fully worked on account of the primitive native methods and 
le low price of crude saltpetre. In view of the favourable soil and cli- 
latic conditions in Bihar, artificial nitre-beds would probably form a useful 
ided source of saltpetre. The present methods do not allow all the ni- 
:ate present in tlie earth to be extracted. 

It is, tlierefore, necessary to divise a new, practical method of extrac- 
011, and to see whether the efficiency of the method would depend upon a 
taxation or revision of tlie restrictions imposed by the Salt Department, 
he present conditions of the saltpetre trade also demands examinatiofi 
) detennine whether a greater demand would result from organised efforts 
) improve these conditions by eliminating the middleman and standard! s- 
fg the product itself. 

(1) Sec B. U)i2, No. 57; pee also Ini. Insi. of .aciuc., W'orWs production end comuniption 
[thmica! fcrfilisen:, sud.cUHioii, 1914, — H’dr/J’s production ot teriilisers and of chemical 
tot agricultural wjt', {£'<!.), 


[134-ISY] 
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138 - Inventory ol Seeds and Plants Imported by «“ 

^ Introduction During the Period from April 1 to June 30, 1914 (i). U. S. b, J 

mental Aerietillme, Buretuioi PlmU Mitsfry, InvenloryNo. 3<), pp. 18,1 + X plates. tvJ 

'”^6 inventory describes or lists 1019 recently imported plants, naj 
of which were acquired by exchange with official institutions or fnvate exp4 
mentors. Among the most important may be mentioned 

CeeEAEs — The two principal rice vareties of Tarragona, Spjj 
(Nos. 37696 and 37697) ; a collection of South African wheats ’{Nos. 3861 
to 38631) including the best Boer varieties adapted to the poor, unmaimiij 
lands of that district ; II varieties of wheat (Nos. 38 343 to jSljj 
have been developed by the wheat breeders of the Department of Agt, 
culture of New South Wales and are considered worthy of trial in the soiiti 
west of the United States ; a selected Danish 2-rowed barley {(No. 37 yt,; 
and a 6-rowed variety (No. 37707), showing peculiar resistance to sm: 
(Ustihgo Hordci and V. nuda) and leaf-spot {Septoria grammum), ai 
a good quality, yellow spring oat (No. 37 708), selected by the Rw 
Danish Agricultural Society of Copenhagen ; the dwarf Black Gnishevi 
sorghum (No. 37 733) from the farm of the Grand Duke Nicholas in thehk 
terinoslav Province of Russia , which is distinguished by early maturit} , 
in very cold summers, and is the best yieUler of 20 varieties tested tkit 
a variety of maiae (No. 38 544) grown by the Panetes Indians of the Upp 
Gy Parana (Machabo) River of Brazil. 

Forage crops. — The most remarkable is Merremia hedenm 
(No. 38 647), a creeping plant of the convolvulus family from the Isbndsl 
Guam ; stock prefer it to any of the other forage plants of the island and it 
may be grazed all the year round ; 59 wild or cultivated forage grasses im 
Brazil (Nos. 37 983 to 38 041) ; the Apitrefle, or bee clover (No. 37 937) froa 
Prof. G. Martinet of Lausanne, S^vitzerland, a variety of red clover vtiU 
shortened, more open flowers, which enable the bees to collect the honey wtl 
greater ease ; 2 annual species of clover from Budapst, Trifoliutn anguldm 
and T. parviflorum (Nos. 37 681 and 37 682), which remain dwarf in dry 
years, serving as pasturage, but grow high enough for hay in wet spots 
or in wet years ; a wild type of Kentish white clover {Trifolium repo^, 
(No. 38579), which experiments at Armstrong College, Cockle Park, England 
have shown to be superior to Dutch clover (2) ; many hardy varieties d 
sugarcane (Nos. 38 257 and 38 332), from Chengchow and Kaifeng, in Hona: 
Province, which might be grown above the natural cane belt in the Soiitl 
of the Unite(J States and be useful for fodder, if not for syrup production 
a very early-ripening Italian rye-grass (Lolium multi jlorum) (No. 37 7^' 
d meadow fescue {Festuca elatior) (No.‘ 37 710), very resistant to rust (Pt<J 
cinia) and an orchard-grass (Dactylis glomerata sub-variety “ Olsgaard 
(No. 37711) all selected by the Royal Agricultural Society of Deniimrl 
the Jua tree [Ziziphus ^oazeiro) (No. 37 923) from Joazeiro, Brazil, the fm 
and leaves of which are u^ed as food for stock. 


(r) See R. Dee. Xo, 1120 (t'f/-) — {2) Sec R. Sept. I'-jij, Xo. 814. (Kd.) 

fisaj 
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Fibre plants. ~ Caroa (Neoglaziovia vanegata) from Joazeiro 
fo. 37 705). a wild Bromeiiaceae growing on the Sao Francisco River, used 
( the native for ropes ; the piassava palm {Attalea funijera) from Bahia 
‘o. 37 of w.hich excellert brooms and brushes are 

)ide, while buttons are manufactured from the hard nuts. 

OiL'YiELDtNG PLANTS. Ngart {Plukinetia conophora) (Xo, 38 644), 
creeping Buphorbiaceae, cultivated throughout the Ossidinge district 
imetoons). The thiH'Shelled nut contains a hard oily kernel. Experiments 
ve shown that neither the kernel nor the oil contain harmful substances, 
le kernels, without the shells, weigh 4 or 5 grams and give 53.8 % of 
Imng oil, resembling linseed oil, and used by the natives. The fatty 
iidue contains 45 6 % of protein. 

The characteristics of ngart oil are : — 

specific weight at i 7 . 5 «C, —0,03+ 

Congealing point _ 

Iodine number of the oil ^ 

Iodine number of the free fatly acids 187.4 

Saponification number 1^2 

Refractive index at 17.5'’ C. —1.4830 

(KWUSE and DiBssKtHoksT, Tropenpfianzer,Xo\. Xin,p. 282, 1909), 

From the leaves of the camauba w^ax palm {Copemicia cerifera) 
). 37 imported from Joaz.eiro, is obtained a wax that was formerly 
d for phonograph records. Its fruit is an excellent food for pigs, and 
hoiild not be impossible to plant groves of these palms for hog pasturage. 
Gum plants. - The true gum-arabic acacia {Acacia rerek) (No. 38 524). 
m Khartoum, may be capable of acclimatisation in the south-western 
ert district of the United States. 

Drink-yiBlding rL.\NTS. ~ Chici {Salua sp.) (No, 38048), from Za- 
pam, Hiiatusco, Vera Cruz, Mexico ; the seeds are put in water, where 
,y swell and soften, mixed with sugar and red wine, and used as a drink; 
a or Kava {Piper methysticum (No. 38291), from Pago Pago, American 
moa, used as a drink. 

Vegetables. - Many interesting species have been imported. A new 
:iety of roselle {Hibiscus sabdanffa)'{l^G. 37698), called ''Temprano'\ 
ated at the I^mda Experiment Station, Philippine Islands, is a sport 
mthe " Victor " variety, ripening 20 days earlier ; it may be grown for 
y further north than the Victor can be grown ; a cucumber (No. 37 700) 
roducedinto the Philippines from Sehaninpiir, India, has shown resistance 
insect attack and is proving one of the best varieties for cultivation in 
dropics; a hybrid between thousand headed kale and kolh-rabi, obtained 
F. Webb and Sons, Wordsley, England ; it has a thickened stem growing 
pet which is suitable for forage during the winter ; a Chinese ginger 
wz\ber officinale) (No. 38 180) from Feichang, Shantung, the candied rbi- 
of^ which are shipped in large quantities to the United States ; 5 va- 
(Nos. 38 356 to 38 360) of the very best starch, table and feeding po- 
ws of Polish origin, produced by M. Henry Dotowsri ; the New Era 
■ato, (No. 37 947) said not to be qffected by potato blight {Pkytoph- 
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ihora infestans), has been obtained from New Zealand ; a variety of the yajj 
pee yam (Dioscorea alata) (No. 37 943 ). produced at Avon Park, FU^ 
serves serious study as it does well in very light sandy and rocky 
where potatoes will not grow; ; from Coban, Guatemala, have been itiipojj 
ed seeds of the pacaya salad palm (Chamaedore% sp.) (Nos. ^403 and 38411 
which, after 3 or 4 years, produces from 4 to 6 fleshy inflorescences ali), 
the size of ears of maize which, when cooked, make a delicate salad; 
is believed that this sjxicies will grow in southern Florida. 

Fruit trees. — Galo {Anacolosa Inzoniensi&^i (No. 38395), fromti 
mountains of Cavite (Philippines) with a kernel having the flavour of mab 
K'uei li tzu (No. 37 799) a superior large-fruited form of the blight -resis^taj 
Chinese chestnut [Castanea mollissima), introduced from Sianfu, Shaas 
24 new varieties of oriental persimmon {Diospyros Kaki), ii of which cob 
from Tongjapu (Nos. 37648 to 37 658), including an especially valualj 
variety for drying purposes; an improved variety of Diospyros lo(j 
(No. 37 8 II) used for stocks in the loess table-lands, which are very dry aj 
alkaline ; 5 new forms of persimmon from Shansi province (Nos. 37 ft 
to 37 665) : the salt-bag persimmon and hone\--pot persimmon (Nos. 376: 
and 37 678), the latter a prolific and showy bearer of fruit no larger than 
cherry ; both were imported from Shansi ; 5 varieties from Shantui; 
(Nos. 37 948 to 37 952). one of which is eaten pickled in brine ; a stamina: 
variety (No. 38 482), found in Bermuda, valuable as a polleniser. Them 
portance of finding a pear resistant to blight (Bacillus amylovorus) induce 
Mr. Meyer to continue his search for a better flavoured melting Chinese peai 
from Shansi, Honan and Shantung he sent 15 varieties of more or less prom 
ise for breeding purposes (Nos. 38 240, to 38 242, 38 262 to 38 271, 3827 
and 38278; the Rev. Hugh. W. White sent from Yencheng, Kiangsu, tb 
Tangshan pear (No. 37 982), the only sweet, juicy pear with a woody tasi 
he has seen ; an apricot variety (No. 37 744) f romthe Dakhleh Oasis of 
capable of resisting an annual temperature of 75° and monthly averages 5 
90° F. ; from Shansi were received 14 varieties of Chinese jujube (Zmpk 
Jujuba) (Nos. 38 243 to 38 247, 38 249 to 38 253 and 38 258 to 38 
some with fruit as large, or larger, than hens' eggs, being more like wd 
pears ; they" may^ be eaten fresh, ccioked in various ways or preserved \vi:i 
honey, sugar, etc. ; a variety of Chinese haw [CreUaegns pimaiijiii 
(No. 38 176), the red-fleshed, large fruit of which will keep several montk 
the Fei peach (No. 38 178), considered the best in China on account ofi; 
size, lateness (middle of October), good shipping qualities and aroniatt 
flavour ; from Rio de Janeiro and Bahia, Brazil, came scions from 24 nd 
oranges, selected on account of their high yield, uniformity of fruit, 
ness, vigour, absence of spines and tendency to bear thioughout the year: 
the Selecta orange (Nos, 37 796 and 37 840 to 37 842) ; the jiear oiauii 
(Nos. 37 797 and 37 843) ; the bitter orange, laranja da terra (No. 37 7 / 5 ' 
the seedy sweet orange, laranya da china (No. 37 776) ; the last two areusi 
as stocks for the navel orange ; the lime orange (No. 37 784), with a flavor 
intermediate to that of the orange and the lime ; a much esteemed orani.^ 
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ie is mads from it (a typical fruit weighs 350 grams and gives m cc 
’ juice). c j • 

A Nakon Chaisri seedless Siamese pummelo (No. 37 724) from Bangkok ■ 
,e abmoen from Surinam (No. 37 804), a superior variety oi grapefruit ' 
,e desert kumquat (Ermocilrm gk,<ca) (No. 37 712) and Ataklum mo- 
tphik {ffO' 38 511). from India and Ceylon; from Cavite province, Euiko- 
, omm ^0. 38 374) a remarkably sweet Sapindaceae ; from Coban 
vaneti^ (Nos. 38478 to 38481) of injerto {Acraddpha viridn) ; from 
luatemala, the pitaya (Cereus tnangulm,)- (No. 38 601), a pleasant flavour- 
1, deep-purple fruit produced by an epiphidic Cereus ; from Cuba rare soc- 
les of Anmardium excdmm (No. 38 209) ; from Uio de Janeiro the "frida 
' cmid^a (Rolhmadeliciosu) (No. 38171); theguabiroba (Camtomaneda 
37 834), whose fruit is highly esteemed for jellies ; “ cambuhy 
1 India (fiigenia ciim^eslm) (No. 37830), " cereja do RioGrande" 
;. r*.fo)(Na 37 83i), E. sp,cma (No. 37 832) ; Rkecdu brmlimsk (No 
-8oz) from Rio de Janeiro ; from Januarra, the imbu (Siondias Inbmsa) 
•OS. 37 861 to 37 865), one of the most popular fruits of the interior of Bra- 
... subtropical fruit have been added 24 choice varie- 

is of hard-shelled avocados {Persea aniericana) (Nos 38 477 <{10 to 

fi. 38 578, 38 581, 38 583, 38 587 and 38 638 to 38 640) from the district 
Coban, Antigua and the ci ty of Guatemala, some at an altitude of 3000 
It ; their fruit ripens late (winter and spring) and is of good quality. 

h9 -The Eflect of Different Rotation Systems and of Fertiliaers on the Protein Con- 

I tent of Oats. - Ihatcher, R. W. and .Vrsv, .V. C. , in the /oamel A mnm, 

; 0., UjroeaMV, Vol. IX, x„. 7, p, 3, ,.3,*- Washington, D. C., October ar, ,0.7 

rhe experiments described were carried out at the Minnesota .Vricul- 
iirai Experiment Station. 

Work on the influence of various fertilisers on the composition of oat 
rams has already been published (i), but it has rarelv been carried out over 
lore than one season, and the results are often inconclusive. 

(I) Woods, CM). (Edects ol Diflerent Fcrlitijers upon the Composition of Oats am! 
nm, CoMctiiul SIom- Aqricullml Experimi,.! SMioo Report for tS,-, pp. 47.561 foniKl an 
bp-irent mcMse m protein content of both straw and gr.ain in proportion to the quantity ol 
ptrogen applied in the lertiliser. 

; WKfButL,M. (Cooperative Fertilim Expefimeiits in ^Llllll6hu5 Countv, Sweden lo^- 
b8ttactintheErprnFn.«*S/fl^&n«f:rarf/5 Vol. XV, p. 570, 1903), u.rng the composHion of the 
P ah an index for the fertiliser requirement of the soil, conclude<l that, since there was a 
ttgbtly meteased percentage of nitrogen in the grain and of potash in the straw from plots 
• ) isci t these elements, and no cons steut i ncrease of phosphoric acid in grain from plots 

^catea with phosphate ferUIisers, the soils were in need ot nitrogen and potassium but not 
t phosphorus. 

PiNGREE, M. H. (Thb Inftnence of Nitrogenous, Phosphatic and Potassic Fertilisers upon 

cicentage of Nitrogen and Mineral Constituents of the Oat Plant, Penm-hania 

Station R.port,i<)o(>, pp. 43.33}, as a result of studies on oats in 19011 , found 
^ w cn nitrogen was applied alone there was a larger proportion of protein in the di>' matter 
■ Whole plant than when any other fertiliser was used. The proportion of protein was 
less on the unfertiUsed plot, still lower when potassium alone was used, and lowest 
aiJ when phosphoric acid was applied, even in a complete fertiliser. 
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In the studies described the samples analysed were taken from soiliu 
which there was regular rotation, and, consequently, from different plotj 
each season. The possibility of the effects being due to soil differences 
or to accumulations from previous soil treatments was thus reduced to a 
minimum. The same variety of oats was used in all the experiments ; the 
rate and date of sowing, method of harvesting, etc., were identical eacl 
year. The methods of rotation and fertilisation were as follows : 

Rotation plots, ~ Conlinuous Oats: — This plot wa.s sown ^vith oats each sprinj^ froj. 

1 909 onwards. Manure was applied at the rate of 6 tons per acre in the autumn of every thi-i 
year; the last application was in 1915- 

Two-year rolalion ; oats and wheat or oats and maize. — The method was the same as tie 
continuous oats. 

Three-year rotation ; no manure, maize, oats and clover. Model rotation. — The sait 
treatment as in the previous case, except that, for Model rotation, manure was applied th 
autumn before the planting of maize at the rate of 6 tons acre. 

Four year rotation : maize ^ oats, wheat, clover. — In the autumn preceding the maize*, 8 loj.. 
per acre of manure were applied. ] 

Five-year rotation : maize, oats, wheat, clover, timothy hay, — In the autumn preceding tit 
maize, to tons per acre of manure were applied. 

Fertiusek plots. — On all these plots there was a three-year rotation of maize, oat? 
and clover. The fertilisers were applied annually, each one separately. The phosphates arri 
potash were applied at sowing time , the nitrate after the grain and maize were up. The kir]; 
and quantities used were as follows: 

Commercial fertiliser only. — When the seed bed was prepared 250 lbs. of acid pfc- 
phatc and 100 lbs. of muriate of potash per acre w^erc applied, half to the oats and halt totl>; 


TRK'riAKOw, S, S. F. (Influence ot^odeof Cultivation on the Chemical Composdkm d 
Cereals; Abstract in Experiment Station Fetord, Vol. XXXIV, p. 230, 1916), found that ban- 
yard manure increased the protein content of oats from 11.38 to i2,8t %. 

Lipman, J. G. (The Associative Growth of Legumes and Non-legumes, frew Jenev .Iji* 
cultural Experiment Station, Bulletin 253,1912), studied the effect of potassium sulphate and'f 
sodium nitrate on oats grown alone and with peas , in large galvanised iron cylinders in the fie'J 
and in pots in the greenhouse, and on other legume and non-legume combinations. He cos- 
eluded that : 

r) Under favourable conditions non-legumes associated wth legumes may secure Ian: 
amounts of nitrogen from them, even thought this may not be shown by an increased piv 
portion of nitrogen in the dry matter of the non-lcgumc ; 2) when sodium nitrate is ajjpM 
to such crop mixtures, the non-legumes gain an advantage in the competition for moisturi*, 
light and plant-food, and the growth of the legume suffers. The legume contains notODiy 
less dry matter and nitrogen, but may also contain a smaller proportion of nitrogen in 
dry matter. 

Lvon, T. L. and Eizzell, J. A. (A Heretofore Annoted Benefit from the Growth of Le- 
gumes, New Yorh [Cornell) A'^ricultural Experiment Station, Bulletin 294, 191 1)» rn'toliS 
increased protein content in timothy when grown with alfalfa or clover, and of oats whes 
grown with peas, as compared w-ith that of the grass or cereal when grown alone on adjaceaf 
plots in the same season. 

None of these studies dealw-ith the effect of a legume in the rotation upon the prolein con- 
tent of the crops grown in the intervening years, and the work described in the ixiper undei 
review seems to be the first on this subject. 
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,\fter the grain was up 300 lbs, per acre of nitrate of soda were applied , half to each crop 
(imre commercial fertiliser. — Jtanure at the rate of 6 tons per acre ; commercial 
ier as in the previous case, 

tenure and nitrate of soda, — Each year 6 tons of manure per acre were applied to the 
and, in addition, 320 lbs. per acre of nitrate of soda, half to the oats and half to the 

fanitrc and muriate of potash. — Each year 6 tons per acre of manure were applied to 
lize and, in addition, 200 lbs. of muriate of ptjtash per acre, half to the oats and half 
; maize. 

’anarc and raw rock phosphate. — Each year 6 tons of manure and i 000 lbs. of raw rock 
tiate jier acfc w'ere applied to the maize. 

f (inure and acid phosphate.' — Sax tons of manure per acre were given to the maize, and, 
ition, 4.00 lbs, of acid phosphate per acre, half to the oats and half to the maize. 

Tables I and 11, which give the results of the analyses of the oats from 
irarious plots, show a definite effect of the rotation system on the 
lical composition of the crop. Short rotations without clover or an 
tilled crop requiring summer cultivation of the land, always gave oats 
a low protein percentage. The three-year rotation with clover, with 
itliout manure, and with at least one maize crop to provide summer 
ration, gave, without exception, oats of medium protein content, 
jer rotations, with clover, or with clover and pasture, yielded oats of 
protein content. 


iBbE 1 . ~ Effect of dijjeteni rotation systems upon the protein content 
of oats, expressed as percentage of protein in the dry matter. 


Rotation 

I” ■■■ ‘ 

Manure per acre 

Percentage of protdn in dry matter 

iyi4 

1915 

1916 

Average 

nucus oals 

6 tons cJich 3rd, year . 

12.94 

11.96 

13.02 

tt.S4 

IT, oats and wheat , 

do. 

12.03 

12.17 

12.73 

It.Sl 

IX, oats and maize . 

do. 

13-25 

11-95 

13-13 

n.rs 

,r,oats, cJover,niaiz 

None (control) 

14,00 

14.66 

15.16 

14.11 

.r,ofts, clover, maizt 

6 tons preceiting maize 

14-63 

13-45 

14.92 

14.33 

IT, wheat, clover, mai 
oats 

8 tons ' » 


15.7.3 

14.89 

15.t» 

t. wheat, clover, pas 
e, maize, oafs . . 

10 tons '» 

15.88 

14-49 

15-05 

15.14 


Table II shows a definite correlation between the protein content of 
oat grain and the fertiliser treatment. Plots receiving nitrogenous fer- 
?rs iiivariabl}' produced grain with a higher protein content than plots 
iving any other treatment. The single sample having the highest per- 
age of protein and the highest average for the four-year period was ob- 
fd with the use of nitrate of soda. The complete fertiliser contained 
^gh readily available nitrogen to produce nearly the same effect upon the 
‘position of the oats as the sodium nitrate alone. The pKjtash fertiliser 
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produced oats with a slightly lower 

trol clots in everv one of the four years, rhe phosphate tertiliscrs cirf 
™?teHaUrchange the protein content of the gram, which was sonietB^ 
Timk taW. sometiLs a little lower, than that from the control pi,, 
Thfacemge protein content was practically identical in the control, 
rock phosphate and acid phosphate plots. 

Table II - Effect of different fertilisers upon the protein content of 
grown in a 3 year rotation of oats, clover, maize, expressed as perm.^^ 
oj protein in the dry matter. 


Feitilher 


None (control) 

Commercial only 

Manure + commercial . . ■ 
Manure -j- nitrate of soda . . 
Manure + muriate of potash 
Mtinure + raw rock phosphnte 
ifanure + acid phosphate . . 


1913 

1914 

1913 

1916 


14-56 

1463 

13.09 

14.92 

10 

16,00 

15 - 3 ' 

13-57 

16. to 

u 



14.69 

15.00 

15.57 

III 

15 13 

15.88 

16.14 

15.80 

ll! 

13 81 

14.69 

12.06 

14 06 

\ii 

14.12 

15 69 

14.06 

, 14.46 

li! 


13-94 

15.10 

14.40 

U 


140 - The Composition of Grain Sorghum Kernels. -Le Ctj-rc, j. a. and bailey, u 

in the Journal of the American Society of A.?rono»ty, Vol- IX, No. i-i6, bibUoirad 
of 7 publications. Washington, D, C., January, lOi?- 

This paper gives the average results of a large number of analyse; ■? 
the seed of grain sorghums made at the Office of Cereal Investigations 
the Bureau of Plant Industry. U. S. Department of Agriculture, duis 
the 5 years igo8 to 1912, from crops grown at the Panhandle of T® 
The varieties analysed were durra, durra kafir, kafir, kaoliang, milo, broon 
corn, shalhi. From the data obtained interesting conclusions were to 
regarding: — i) the correlation between the various chemical and niorpk' 
logical characters ; 2) the influence of rain on the quantity and qualitji 
the product. 

A) Correlation of characters. — i) Unlike wheat, there is no wu* 
defined relation between the weight of 1000 grains of sorghum and thepE 
tein content (see Table I). In the milos alone there appears to be a sfe 
tendency towards a positive correlation, i. e., the heaviest grains arethos 
richest in protein. In the other varieties the correlation is inclined to I 
negative. 

2) Low protein content is usually accompanied with a high weight 
bushel, and a low content in fibre, ash and pentosans. 

3) There is often a correlation between large grains and a low fibre® 
tent ; large grains have a relatively smaller superficial area than sn^ 
grains, and consequently less bran, in which the greater part of the fibii! 
found. With this negative correlation with fibre goes also a iiegati' 
correlation with ash. ' 
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4) There is a positive relation between the ash content and the protein 
d fibre content, but a negative relation between the ash content and the 
nght of 1000 grains and the weight per bushel. 

B) MLtreNCE OF METEOROLOGICAL FACTORS. — The vegetative period, 
)ai April to ripening, was divided into three parts: — i) April to 
nergeace, 2) emergence to heading ; 3) heading to ripening. 

Table II summarises the averages of the data obtained. The rainfall 
the second and third periods did not have any marked influence on the 
imposition or yield; for example, milo, dwarf niilo, brown kaoliang, black- 
kafir and red kafir had a high protein content in 1909 and a low protein 
intent in 1908, although the rainfall during the second period was prac- 
jially the same both years. The same results were obtained for the third 
iriod. Nevertheless there seems to be a certain relation between the har* 
[st and the rainfall during the first period i. e. from April to emergence and 
bo between the harv'est and total rainfall. 

The amount of protein per acre is higher when the rainfall is heavier. 
1115,101908 and 1911, when there was a copious rainfall throughout the 
getative period and during the first period, the average protein yield per 
re was from 181.4 to 245.4 lbs., whereas in 1909, 1910 and 1912, when the 
infall was less, the average protein jdeld varied between 66.8 and 110.3 
k per acre. The same relations observ'ed for protein yield were also ob- 
b’ed for grain yield. 


iRi.i: I. — ReJiifion of protein conioii to the other constituents of sorghum. 


V.irittv 

% 

% 

% 

% 


'J 

*3 .S 

'Z 

^ § 
gram. 

Weight 

}>er 

bushel 

lbs 

i/,) ; 

rroteia less than in.75 % 

10.69 

9.3*3 

1-59 

3-^7 

I 43 

73.69 

34.9 

582 

Protein more than 13.70 % ■ • ■ ■ 

13.75 

9.25 

1.66 

3.08 

r.50 

70.76 

36.1 

38.1 

mti Milo : 









Protein less than >>62 % 

9.3^^ 

9.4S 

1-34 

. 3-37 

1.39 

74.65 

29.8 

588 

Protein more than 13.50 % .... 


9.57 

1.67 

3.23 

I 53 

70.48 

.32.1 

57.7 

rvWfi Kaolian ^ ; 









Protein less than 11.50% , . . . 

11 49 

9.35 

1.^4 

4.17 

1.27 

71.96 

19.0 

56.7 

Protein more than 14.70% . . . 

r ^.75 

9.88 

1-95 

4.07 

1.50 

67.94 

j 17.7 

.35 2 

Kafir : 







! 


Protein less than 12.60 % 

[2.56 

9.45 

1,66 

3.53 

1 r.38, 

71.30 

' 23 -^ 

5S.7 

Protein more than 15.20 %. ... 

i 5 .i .3 

9.60 

1 85 

3-44 

! r.57 

68.22 

20.8, 

58-1 

’-d Kijfir : 









Piotein less than 11.20 % 

n.13 

9.02 

1.60 

3 12 

1.44 

72. So 

21.5 

5 8. 6 

Protein more than 13.70 % . . . . 

i,v 75 

9 82 

*■79 

3.22 

1.46; 

69.96 

20,5 

57-9 

rtHfl Durra- Kafir : 









Protein less than 12 46 % . . . . 
Protein more than 14 60 % , . . . 

ti.90 


1.87 

3.37 

3-58 

i >- 3 '* 

— 

244 

57-9 

15.08 

9.08 

r -95 

1.63' 

•7 

23.7 

5.3.5 

[ti*] 




PLANT CHEMISTRY AND PHYSIOLOGY 


Table II. - Inflnence of rainfall on the protein yield and the grain yield 
{averages). 



-■ 


Rainfall 


Ycld of grain 

Velti 

Year 

Protein 

% 

Total April 
to ripening. 
iKchiS 

.April 

to emergence 

ipches 

Lmergent-e 
to ripening 

Heading 
to ripening 
jttekes 

per acre 

l6s. 

of prolfi, 
acre 

1908 , . 
igo9 . . 

1910 . . 

191 1 . . 

1912 . . 

12.05 

13-55 

13,57 

1 1,71 
13.96 

16,24 

12,77 

TO. 04 

16.44 

10.68 

542 

1.65 

3-44 

S.30 

2.17 

8.27 

8.84 

5-49 
i 4,68 

1 6.06 

3.8 i ^ 
2. 80 

2.74 

2.52 

2.84 

2 041 

493 

680 

I 568 

795 

2454 

66.8 

181.! 

1 10.5 


14 1 - The Action of the Constituents of the Ash on the Life of Plants, - hgorov. m. 

in: I }KypHajlz Onbimuou AzpOHOMiU {Journal 0 / ExperiwrUal 

Vol. XVI, Pt. 4, pp 2;o-rSo. Petrograd, 1913, — H' Vol. XVIII, Pt. 1, pp i-ij~ 

: rigs. 1917- 

I. —The direct cause of the ripening of Cramineae, shown by the yellov 
ing of the plant, is the migration of large quantities of magnesium to the seed; 
where it becomes fixed. In support of this hypothesis the author quotes tk 
work of ArEndt and of WillstXtter (1), and describes his o^u espeii 
ments on oats, with and without castration, in which a chemical and mot 
phological examination showed that, towards the period of ripening, cas 
trated oats remain green. This is probably due to the fact that the mag- 
nesium does not leave the circle of the vital functions of the plant, so that 
there is no visible decrease in chlorophyll. 

If later experiments confirm this hypothesis of the action of magnesiiiE 
in the ripening of oats, it may be possible to solve the more important prob- 
lem of why annual plants are only annual and not perennial. 

II. — The action of the constituents of the ash on the life of plants L' 
not sufficiently well known, and this second study is only an attempt 
ascertain some specific properties of potassium. The experiment carried 
out by the author with young maize plants and a full-grown barley plan! 
proves that, contrarc^ to Stoklasa’s thesis, the synthesis of the organic srh 
stance which takes place in the plant is not modified in ratio to the decreas 
of potassium oxide in the food. This modification is not sufficiently giesl 
to inhibit more or less the vegetative life of the plant (with regard to tk 
amount of potash), but one function (perhaps even a series of functions) 12 
essentially disturbed by a deciease of potash in the food ; this function i; 
the filling, or rather the emptying, of the grains of carbohydrates. In otia 
words, the decrease of potash in the food results immediatelyin the transition 
of the carbohydrates from the organs in which their synthesis takes pl^o* 
to the parts where they accumulate temporarily. This fact accords witi 


(1) WiLLSTATTER, Untersuchtuigcii Uber Chlurophyll, 1913. — Arendt, 
Versuchs‘StationcT}., I, 1859, {Ed ) 

I 



PI.ANT PHYSIOLOGY 


159 


he previous observations of M, Arendt, according to which a small 
mount of potassium oxide remains in the grain, while the greater part, on 
leoae hand, accumulates, after having fulfilled its functions, in other parts 
f the plant, and, on the other hand, passes into the soil or nutritive solution. 

^2 - The Effect of Greenhouse Temperatures on the Growth of Cereals. —Hutcheson, 

T. B. and QUANTZ, K, E., in the Journal of the American Society of Agronomy, V’ol, IX, 

^ 0 . I, pP- i 7 ' 2 i>'i fig., 2 plates. Washington, D. C,, January, 1917. 

The results are given of studies on the effect of different temperatures 
n the growth of wheat, oats, barley and rye from the date of sowing, De- 
ember 21, 1915; till May 27, 1916, when the experinient was discontinued 
wing to the extreme heat in the houses. Four temperatures were chosen 
ud kept constant, so far as possible, throughout the experiment : 750F., 
50T., 62*^F, and ■f'b^ appended Table shows that the temperature 

as a considerable influence on the periods of heading, flowering and ri- 
ening of the different varieties. The order of maturity wms sometimes 
Imost reversed ; thus at 750F. oats headed first, at 580F. rye was the first 
3 head and oats came last. The T ible also gives the number of tillers and 
eads for each plant and the average length of the culms and heads. 


Data on the growth of wheat, oats, barley and rye in greenhouses 
kept at various temperatures. 


*2 


Dates 



Number per plant 

Average length. Inches 

d 

Emergence 

Heading 




Heads 

Culms 

Heads 






Wheat. 





5 ” 

Dec. 28 

May 10 2; 

M.y 

13-27 

— 

8.73 

0.S7 

35-«5 

424 

. 5 ' 

iii 

Way 13 

May 

20 

— 

S.oo 

1-75 

31-48 

3,28 

jO 

ul. 

.Apr. 28) 

M'T. 

29 

May 29 

5-37 

3,00 

45-05 

4.30 

ho 

Dtc. 31 

May 2 

May 

3 

— 

I 25 

[.12 

30.74 

3 .''.> 






Oals< 





y 

Dec. 29 

Apr. t; 

Apr. 

26 

May 2} -2 7 

9,00 

4.02 

30.49 

7-13 

5 ' 

id. 



id. 

3 62 

3 50 

32.12 

8.75 

12" 

id. 

Apr. 23 

\pr. 

29 

May 27 

3-37 

2.00 

34-34 

8.00 

> 

Ucc. 31 

May I 

May 

5 

— 

1.50 

1.29 

30.46 

770 






Barley. 






Dec. 29 




— 



48.23 






5 ' 

■v/. 

May 25 

Miv 

26 


23-87 

— 



— 


id. 

May lO 

Miiy 

17 


S.oo 

1. 12 

21.20 

2.00 


Dec. 31 

May 2 

lay 


— 

1,77 

i -:5 

^ 3 -U 

2.38 






Rye. 





5 " 

Dec. 28 

Apr. 25 -May 27 

May 

3-2: 

— 

29,23 ' 

1. 12 

31.30 

4,64 

5 ' 


Apr. 29 

May 

r 

— 

3.00 

1 62 

4065 

4 23 

2 

hi. 

Apr, 18 

Apr, 

23 

May 27 

3-37 

3.00 

43.05 

4-38 

5 

Dec. ^5! 

Apr, i; 

May 

2 

— 

1. 00 

1. 00 

60.3 1 

4.8.^ 

=== 



— 





— 



[r4M4t] 






ri,ANT BREEDING 


i6o 


The most interesting results may be summarised as follows. — 

1) A cool temperature produces earlier maturity, except in the casj 
of oats ; a high temperature stimulates a rank growth of tillers, thus 
ing energy needed for the formation of the heads. 

2) The cereal most susceptible to heat is barley, which produces a 
great number of tillers which do not head. Wheat and rye also 
considerably, but less than barley. Oats suffer very little. 

3) The grain yield is highest for the plants grown at cool temper^ 
tures, except in the case of oats, which shows no difference in this respect 

143 - The Selection of Cereals in Sweden and the Increased Production thus Ca\ise( 

— Nilsson, N. Hjalmak [lecture and reiwrt read before the Swedish Seerl Societvj; 

igi/), Year XXVII, Pt. 4, pp. 172-203, 14 tablcs.j^g 

Malnio, 1917. 

Already before Mendee's theory, taken up anew by De Vries, 
RENS, Tschermak, had given a new impulse to the improvement of cult 
vated plants by selection and hybridisation, Prof, Nilsson EhlE, inh 
work on hybridisation at Svalof, has admitted clearly the existence of heie^ 
tary units which are transmitted integrally and independently of eac 
other, and from 1900 onwards, in his selection experiments by pure li® 
he applied the methods and conceptions enunciated by Johannsen, 

U was from 1900 that the activity of the Experiment Station of Svali 
working on a modern scientific basis, and following a well-defined, practice 
aim, began to have a definite influence on the agricultural development ( 
Sweden, with excellent effects, especially on the cultivation of cerd: 

It is known that the productivity of a given plant varies from onelo 
cality to another , according to the special environmental conditions. Thui 
a wheat giving a good yield in England may, on account of its slight resis 
ance to cold, give very bad results in Sweden ; such is the case of Square 
head wheat. The selector, therefore, aims above all at uniting in oneiiff' 
vidual the characters high intrinsic yield and resistance to the most uniaiW 
able meteorological factor or phenomenon in a given district. Eor this rtr- 
son were established branch Stations, each with their own experimenti 
fields, to complete and extend the activity of the main Station at SvalS 
by forming centres of study in distinct districts differing from an agi? 
geological and meteorological point of view, such as Ultana, Eulea. E' 
hoping (We^fgota), etc. 

Resistance to cold is the most indispensable quality for every cereal 
the south as well as inthe north of Scandinavia. Moreover, certain distiit 
m the east of Sweden have so little rain in spring that it is also necessan 
introduce drought resistant varieties. Einally, in Svealand the fertis 
of the soil causes such a rapid and rank growth of the culms that varieti 
very resistant to lodging are essential. 

It has thus been possible to create, among the different varieties ' 
cereals, various types, all of which are good producers and adapted to diSe 

ent and well-defined, meteorological and agrogeologkal conditions. Tt' 

primus barley does well in cold, moist, heavy soils, whereas the variets* 
Eufl and Hannchen prefer a dry climate and light soils ; Guldregn oaS 

[I 4 t-H 3 j 
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lich are the most widely cultivated, owe their popularity to their earli- 
ss and a capacity for adaptation almost equal to that of the native va- 
ties, whereas Fyris oats are suited to clay soils, and the Klock variety, 
peat or marsh soil rich in organic matter. 

The author gives, in chronological order, the results obtained during 
e 25 years 1889-1915, in the selection of wheat (winter and spring), rye, 
rley and oats (white and black). Numerous tables (the most important 
which are summarised here) give the details necessary to judge the work 
ne; the yields in grain of the best varieties successively created and pro- 
gated by the Svaldf Station are all compared with the average yield of 
? native varieties, taken as 100. 

WiN'i'E® WHEAT (i). ~ This must, above all, be resistant to low tempe- 
;ures. This explains the reason why Squarehead, an excellent English 
leat which has been used for the progressive improvement of the native 
rieties, but which, coming from less northerly districts, is more susceptible 
cold, gave, in 1916, yields in grain inferior to those of native Swedish 
leat (sec Table I). 

In 1890 the author, by individual selection, was able to isolate two lines, 
enadier and Extra Squarehead I, the first of which is distinguished by 
e quantity and quality of grain produced, as well as by the strength of 
i stems, the second by its resistance to cold and rust. By crossing these, 
,as to unite their qualities in one individual, he obtained Extra Square- 
IT, which is superior to both the parents. 


Table I. — Relative indices oj pYOijl.iiciiviiy of different varieties 
of winter wheat. 


Southern Sweden 


Central Sweden 

(camparison with SvalSf) 





Svalof 

1 Linkoping 

Ultuna 

Jsar 

140 







135 

0826 Thule III , . . . 


— 

1 125.0 

ill 

135 

0 825 Thule ir . . . . 

128.5 

121.1* 

1 113'^ 



131 

0823 

113-4 

III. 7 

1 108, S 


131 

0 200 Reuodlad Square- 




^■Squaieheail 11 . . 

129 

head 

124.C 

107.8 

* 100.4 

ite. . . , 

128 

0700 Native Swedish , 

Itt.l 

!•«.« 

IVf.l 

[uaditr III 

1 2d 

0 820 Thule I 

120.1 

II2.0 

99-7 

padicr 1 

121 

0323 Pudel 

rig.o 

11 1. 0 

90.7 

pelmiiia 

II5 

0 406 Bore 

122.4 

IO4.4 

82.5 

'i-Squarehead I . . 

II2 





'C Swedish wheal . 






lishSfiuarehead. . . 

99 



- 



Ill tile relative indices of productivity a fairly good position is held by 
Sol variety, derived by individual selection (pure line) from a Swedish 
lety. More resistant to cold and earlier than Extra Squarehead, it 


R. Feb., 11)17, No, 133. (Ei/'. 

[Ill] 
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is much in demand among the farmers of Gotaland, where the ratherk 
southern types are not adapted to the clirnate. , 

The cross Extra Squarehead II X Sol I gave the hybrid Sol 11 , 
holds almost the first place in the scale of relative indic^ of produc^ 
and is to -be recommended on account of its specific resistance to lodj, 
From the native Swedish wheat by pure strains was obtained, m iS, 
besides the Sol variety, the Kotte variety, also very resistant to cold 
but unsatisfactory on account of its bad quality gram and weak ^ 
By crossing it with Grenadier, M. EhlE (i) united in one type, called t, 
sar the characters podudivity ^ndresistance to hdg\ng of Grenadier, audj 
characters resistance to cold and resistance to rust of Kotte. Pansar wl^ 
now gives yields which exceed by 40 % those of the native varieties. : 

cultural tests in 1915 it gave in 7 cases more than iS 4 c^ peraa 
in 8 cases less than 16 cwt. and in 18 cases between 16 and 18 1/4 


The cross Extra Sq^uarehead II X Sinihvete (early, producthe 
wheat) gave the hybrid Eylgia, which, in the north of Scania, has provedn 
productive and earlier even than Pansar. 

To what extent is it possible to introduce into other districts of Sto 
the varieties created at Svaldf ? An answer to this question is found in 
ble I, wHch compares data obtained at Svaldf (southern Sweden) with ti 
of Einkdping and tlltuna (central Sweden) ; it shows that the varieties 
nodlad Squarehead, Bore and Pudel, good at Svaldv. decrease rapidly 
value as thevgo further north and, at Ultuna, are much inferior to nal 
wheats. In^ 1904 M. Khle crossed these (resistant to cold, ripening ea 
with the Pudel variety (productiv*e, resistant to rust and lodging) and ok 
ed successively the hybrids Thule I, Thule II jind Thule III. The btcc 
and the third even more, are excellent tyj)&s fox the north; at I'lti 
Thule III has a productivity index of 115, i. e. exceeding that of the n? 

types by 25%. u- • 

To sum up. at the present time Pansar and Fylgia combine, m? 
proportions, the characters productivity and resistance to unjavonrahli 
ieorological phenomena, but it has not yet been possible to unite in oiiet 
all the valuable characters of the parents to the exclusion of all their k' 
so that hew improvements still remain to be obtained, it is hoped, hy 
experiments now in progress. 

Spring wheat (2}. — Spring wheat must both give a good yield 
ripen early. This second condition is realised by the native wheats 
not the first. The selection of native wheats by pure strains, undertake 


1890, gave the varieties V&rp 4 rl and Svalofs Kolben. By crossing t 
with 0201 (a p'roductive, but inferior quality type of Squarehead), two? 
hybrids were obtained which could be advantageously grown in Scania 
A different series of exjjeriments is in progress for the southern dut^ 
From among the descendants of the hybrid Kolben X native Dalarne 




PLANT BREKDING 


163 


^as isolated a line which, while very early, produces on an average 8 % more 
ban IColben. ^ By representing the productivity of Kolben by the index 
tjie following indices are obtained for the other above mentioned varie- 


|es : - 

I V^rpiirl. 107. V 4 r]m] X 

f) HI . 7 Kolk-n \ 0 :lii .... 112..', 

j Rye (i). - The point of departure for the selections was Ostgota 
haiag (grey rye of Ostergotland), and the last variety obtained is Sti.hn, 


rhich yields 40 % more than tlie original native type. A valuable variety 
; Fdradlade Wasa (obtained by individual selection from the Wasa variety), 
lecause its resistance to cold allows it to be grown in the Xorrland, beyond 
he belt of the Stiarn variety. 


Table II, ~ Relative indices of productivity 
of the different varietm of rve. 


Varieties | 

i 

tiarn . . | 

ttkiifiei i 

iretagiier | 

|6 a Hade W.'^sa ; 

|chlansl(d(er | 

I Msonniiar I 

'li5I . I 

s;‘ o'ii G (hA<, j 

Vi'.'Hui rve ; 


Svalof 

1907-1915 


139-4 

130.2 

I 2 7 .6 
122.9 
118.7 
1128 
^03.9 

lll.f 


Ostergdtlaad 

igiO'ivij 


120.4 
110.6 
107 8 
109.T 


ilt.l 


nhuna 

1910-1915 


I iS.o 

1 1 2. 1 
99.1 

107. 1 
109.9 

99.8 

l«0.t 


Vp-riities of rye which gave excellent results at Svalof and Ostergotland 
lid very poorly at Ultima, but now selection and hybridisation exjTcri- 
nents with native rye have bevn undertaken, a.nd it is hoped to obtain 
'aiidiesjx^ttei suited to the northern latitudes. 


table III. -- Rchiiive indices of productirily 
of the different vurictics of barley. 


Scania Ulluna 


Varieties 

Svalof 

1909-1916 


rUHkorn . . 

. - . ' 107.6 

'linS'S?. . . , 

■ • ■ 103 5 

laniK'lKai .... 

... 101.4 

iievall.'! II . , 

■ ■ ■ li 94-4 

'’’anhitls .... 

... '1 92.8 

■■‘mkt Plymas:€ .... 

, . . |i 

tiniHs 

. . .:! 100.7 

'‘‘•'tVi; iurfuy . 

■ . -I m.i 


...i| - 

r — 

.j' 


iu 8(‘C R. 1916, No. 287 (tv.) 


jOstergotland 


Various 

localities 

1908-1916 

190Q-1916 . 

1897-1910 

1900-1916 

U2.6 

* 13-5 

122.2 

116,6 

IO4.2 

*<7 3 

115.6 

109.9 

ic-S-S 

I <8.3 

120. 1 

— 

97-5 

102,2 

iir.i 

105.3 

— 

— 

lOM 

lOI.I 

~ 

— 

114.1 

IM .4 

119,1 

z , 

104.4 

95-4 

— 

1«M 

J 

— 


tl 4 S] 
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Barlky (i). — For this cereal the results of selection are less obviooj 
than for wheat anS ryt. It must, however, be noted: — i) that, besides tb* 
yield, the quality of the grain for brewing must be largely considered, thiis 
limiting the qmntitatm effects of selection ; 2) that, at Svalof, selecticj 
work was not begun with native types, but with the Bnglish barley Pr^u, 
tice, alread)' improved, from which were obtained ,by pure strains, thePrij.; 
sess variety, suited to light soils, and the Chevalier variety, suited to toh 
heavy soils/ Another variety, Hannchen, earlier and with strong stni^v,iv 
one of the best, but is already surpassed by Gullkorn, a productive vaiiett 
resistant both to lodging and cryptogamic diseases. 

Whitk Oats. - Selection was started with the Propsteier varied 
already improved and productive, so that, like barley, the results do not, a: 
the first glance, appear very remaikable. It is, however, sufficient to 
compare the last varieties obtained with the older, but still popular, natm 
types, suchasLigowo II, Kubb, Foraddlad Dala (selected Dala) to be 005 
vinced of their superior yield ; thus, the ncw^ variety Kron produces 35^^ 
more than Kubb. The variety Seger is also distinguished by the white 
ness of its grain and Guldregn by the strength of its straw, the earlincssar/ 
quality of its grain and its very thin glumes. The Svalof oat varieti-s, 
like those of wheat and rye, also gave excellent results at Ultima, as is m 
from Table TV. 


T.MU.r. lU — Rchiiive mdiccs of productivity 
of the difjereni varieties of oeds. 


White oats Black oats 



Svalof 

Ultuiia 

i 

Svalof 

Linkoping 

I'Him 

Kron 

106.3 

102.7 

Klock III . . ,| 

I2I.3 

II4.4 

lOI.S 

Seger . . . . 

103-5 

110.7 

Stormogul . . . ! 

120.7 

in.8 


Guldregn, . . . 

102.5 

107.9 

Klock II • ■ ■ ( 

IIO.O 

107.0 

103.: 

PropiicUr . . . 

16«.0 


Klock I .... j 

1 09.5 

— 1 


Ligowo II . 

98.9 

99.7 

: Fyris \ 

102.3 

117.2 ; 


Foradlad D.iTi . 

86.9 


Tartiiriak Flyiii | 

— 

75-5 ! 

8k; 

Kubb 

78.4 

_ 

Rosh- . . . ,1 

1 

104.1 

ll*.4 1 

14 M 


Black oats (2). — vSelection was started with the varieties 
and Tartarisk Plyni. From the former w’as obtained the vaiiety Fni; 
(which holds first place at Linkopiiig), from the latter, the varieties Klo k: 
and Stormogul. 

The cross Klock I X Guldregn (white) gave the hybrid Klock II. This 
crossed in its turn with vSt or mogul, gave Klock TIT, which unites, in .cw 
proportion, the characters of the parents. The cross Klock IT X F'”' 
has not yet given very definite results. Of importance are the attempts t( 
cross the last varieties obtained at Svalof with the native, northern types 


(i^ See B. No. 369. {Ed.) — (3) See R. Muy, lyi;, No. .122. (V-X) 

[ 143 ] 



PLAXT BKKm.Nr, 


1O5 


jth the aim of uniting in one type the productivity and quality of the best 
irieties with the resistance to col d characteristic of the northern oats. The 
fst result is the hybrid 01163 ^ala x Giddregn, superior to Dala in yield, 
distant to cold, and earlier than Guldregn, which it could replace in the 
prtheni provinces. Very promising also are the hybrids higowo X Xord- 
tisk - Bjorn, and Ligowo x Nordland = Orion. All this hybridisation 
iaterial has been sent for further study to the branch stations of Vester- 
^rrland, where the climatic conditions are more severe and difficult. 

! InCKRASE in the production of grain I)TTRIN(; the last YEARS. -- 
iie new varieties created at Svalof and distributed more or less widely 
[wards the north, certainly produce much more than the native varieties, 
liich they are gradually replacing entirely. This fact cannot fail to in- 
pence the production of grain, but there are no exact statistics which make 
]X)ssiblc to determine to what extent the increased yield is due to the adop- 
mi of the new varieties, to the sowing of a larger area, or to the use of 
iipro\'e(l methods, * 

: 111 the province of Malmohiis, the production of wheat which, duiing 
lefivcA'cars 1889-1893, was 938 100 bushels, rose in 1909-1913, to 2 947 000 
\t it was three times as great, and the largest increase was in 1899-1903, 
i the time when seed selected at Svalof began to be used in extensive cnl- 
Vation. Similar results were observed in the province of Kristi anstad. 
hth regard to increased production the districts of Sweden may be <livid- 
J into three categories: — 

i) Scnii.i (provinces nf M.UnioIms oiiil Krisliaiistad] . , . 

:) (^dluland aiitl Varmlainl 

Svcalniid (provinces oi Gnttlrind, I>al:imr\ ;ind iktlclx'j") 

In proportion as the north is approached the introdneiion of «eed from 
palof becomes more difficult and tlie results less certain, so that the 
crease in yield in the north is very limited. 

It is interesting to determine in wliat proportions the three above-men- 
oned categories have contributed to the increase in production during 
;c last 25 years. During the first five year period, 1889-1893, Svealand 
id. category) holds the first place with 43.3 %, i. e. almost the half of the 
tal production ; then comes Scania with 34.5 %, and finally Gotaland- 
annland with 23.2 During tlie last fi\-e year peuiod, 1909-1913, the 
tegories come in the following o^-der : — Scania, 51.5 ; Svealand , 27 1 

Dtaland-Varmland, 21.5 %. 

During tlie first five year period, 1889-1893. Sweden produced in all 
717671 imperial bushels of wheat ; during the last, 1909-1913, it produced 
494 838 bushels. In 1889-1893, 6 031 303 bushel.s of wheat were consumed, 
which 50.6 % was supplied by the coiuitry and 49.4^0 imported, 
11899-1903 the increased consumption was not compensated for by a pro- 
Jrtionateinciease in production, w'hich does not represent more than 41 .1 % 
the total quantity consumed (8998073 bushels). Finally, in 1909-1913, 
spite of the greater amount consumed (10 198 S48 bushel's), the wheat 
'^WQ(\ in Sweden rose again, and that imported fell to 46.4 of the to- 
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tal consumption. By representing these fluctuations by relative indicc’stj 
following figures are obtained : — 




1889-1893 ' 

1 1899-1903 

1909191; 

Production 


I.oi 

1.2 

2.0 

Importation 


l.OO 

1.8 

1 


As is seen above, the effect of selecting superior types is first felt inti 
Scania district, where the climate is the same as that of Svalof . The w® 
of the branch stations, especially in Svealand, will allow the cultivate 
of wheat to be extended advantageously over large areas, where, at prtsei: 
it cannot compete with barley and rye, and will help to decrease importation 
seeing that the consumption curve tends to become horizontal. This;; 
pid survey of the hi.^'tory of wheatSn Sweden during the last 25 years, skit 
what results may be obtained, even in a short time, by the propagation t 
ultra-selected varieties. 

Bor the other cereals— barley, oats and rye — it is more difficult: 
determine to what extent the varieties created at Svalof have contribute 
to the increased production. 

All the winter cereals, considered together, gave, in 1880. a yield i 
.grainofio.65 cwt . per ac re , and in 1 9 1 0, 1 3 . 3 8 c wt . The y iel d cu rve-, wliii 
had remained more or less horizontal from 1885 to 1899, rose .suddenlv; 
igog, just at the time when the seed from Svalof began to be used in somhe 
Sweden. As for the spring cereals, their yield per acre was 10.35 i 
1880, 12.90 in 1910, and tended to increase, especially after 1905, tkt; 
to say, was in full keeping with the work of the main station at Svalof. 

finally, to give an idea pf the financial results obtained by the piop 
gation of selected wheat, it is sufficient to mention the following fadv- 
in the province of Malmohus alone, Ppnsar and Fylgia wheats, by iiiciis 
ing the yield by 7 8 %, gave a profit of about i million crowns, wliutii 
Klock III oats, w'hich yield 12 % more than Klock I, gave a profits 
almost 4 million crou>ns, the cost of production remain ing identical. 

144 - Linked Quantitative Characters in Wheat Crosses. — frf.eman. georgk f.J 
The Ameriuin XaturaliSt, Vo\. U, :!<o. fin, pp. 6^3-6'^. », V Utbk'S. Nvw Y.irkd' 
vember, 1917. 

As the varieties of hard wheat and soft wheat used in the cresses ft 
scribed differ in. having a number of visible characters exceeding thdv 
the chromosomes (8) m the sexual cells, it was thought probable 
a genetic linkage (i) of some of these might be found. The antis 

(i) lyinkage was d'seovered in by Batisox and IV^f^rE^T,\vho called it geaetictl' 
ling. By crossing the Pisum sativum var'.etk'S with purjile flowers and long pollen grd 
with other varieties with red flowers and round pollen grains, it is seen that the 2 
deT;ve<l fronr each parent tend to be transmitted coupled, as if the respective detcnnisid 
were found in one and the &iine chromosome, Cf , Morgan, Sturtevant, MnjxER ainl 
'ne Mechanism Mcndelian pp, London, Constable and Co„ Etd., 

On th s subject .see R. Jannary, 191 No. 79. IFJ.) 
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jijertook a study in order to determine if such linkage exists between 
c texture of the graii (translucency or opaqueness) and the shape of 
e head determined by the T?tio mdth : thickness (flattened hends and 
ua re heads). 

' One of the parents, No. i, had hard, translucent grains and a flattened 
■ad • the other, No. 35, had soft, opaque grain and a nearly square head. 

The hybrids of the (rqrq) were intermediate to the two parents, 
)th in the shape of the head and the texture of the grain (See Table I). 

I the F^ were found every possible degree of intergradation between the 
ltd and soft grained variety. In order to facilitate the classification of 
IP grains the author divides them into three groups : — 

1,9/. Group: ~ Grains approximately resembling those of hard -wheat, 
hrdtiess = loo. 

JH;/. Group: - Grains approximately resembling those of soft wheat, 
iardiicss — 0. 

I yd. Group: — All intermediate grains. Hardness — 50. 

This classification allows the degree of hardness for each plant to be 
teniiincd with facility. Thus, a plant having 60 % hard grains, 30 % 
;eriiiedialc grains, and 10 % soft grains, would be classified as folhAvs : 
{0.60 X i.oo) + (0.30 X 0.50) -h (u.io X 0) - 0.75. or 75 
Having classified the grains in this manner, the plants themselves 
lY be divided into three groups. 

Pprcentijqp i)f 

1^9 (-.r-uip: — Hard ‘>'cr Oft 

<rr,<up: — InlcniU' wticils 

t,r,iip- • Sift k-ss than sr cq 

COERKUATIOX BETWEItX THE TEXTURE OF THE GR.TIX AND THE SHAPE 
IH'AD. - The flatter a head is. that is to say, the rnor^ its width 
cceds its thickness, the higher will bc' the ratio or quotient obtained by 
vidiiig the first by the second. Is there ^my correlation l^etween the dc- 
fCMtl hardness of the grain and the value of this quotient? Table I 
ves, on this subject, data obtained in 1914 for the pa.rents No. i and No. 35 
1(1 their Fj hybrids w’hereas Table II summarises the results concern- 
g : r) the parents and hybrids of F^ in 1915 ; 2) the parents and h>'brids 
Fghi 1916. 

T'bles I and II show' there is a. marked correhition between the texture 
the gniin and the shape of the hea.d : the liardnes.s of the first increases 
■ogressively in proportion as the ratio nidih : ilucbicss increases in the 
coiid. .\re we here concerned with a true genetic ciirrclatiou. or a sim- 
e physiological correhition due to the fact that long, thin, hard grains, 
x>r in starch, thus less capaVile (d filling tlie glumes th;\n are soft, w'ell 
■lunped grains, rich in starch, tend to form a flattened head ? This problem 
i‘'ty bo s.rlvcd in various w-ays : — 

i) In tlie. pure line of hard wheat No. i are always found soft grains, 
Jc number and proportion of which vary with the individua 1 . Those plants 
fodiiciiig a smaller projxirtion of soft grains have not more flattened heads 

H4] 



' 1 'abIvE 1 . ^ Duta concerning; the Iwo parents ond their hybrids oj (1914) 
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iian those producing a larger proportion of soft grains, as would' be the 
3se in physiological conelation. 

2) There are varieties of hard wheat with square heads, and varieties 
f soft wheats, such as Ivittle Club, with rather strongly flattened heads. 

3) Plants which have an abnormal correlation between texture of 
tie grain and the shape of the head transmit it to their descendants, as is 
howii by the figures for 1915 and 1916 given in Table III. In this case 
hysiological correlation can play no part, whereas the phenomenon could 
asilv be explained by genetic correlation, by the theory of exchange of 
Icments between chromosomes as expressed by Morgan's "cross over" 
tie«)rv (i). In any case, it cannot be a question of physiological correlation. 

'iMiU- III. — Inheritance of non-conformity to nsnal l or relation 
between tJie shape of the head ^ and the texture of the grain. 


Parents (1915) Descendents ^1916; 



Katio 

liiJth: thickness 

Per cent 
liardncis 

Riitici 

uilk : Ihickjiess 

Per cent 
hardne-Vf 

1 ^2 

•.»3 ! 

g8 

1.34 

88 

I !j< 1 


50 

l.H 

73 

21't 

l.t» 

so 

1.33 

93 


i.;s 

lOU 

1.33 

80 

.MM 

1.33 

f'O 

1.3* 

88 


i.«i 

(.4 

1.13 

Oi 

^■'1 

i.ti 

30 

1.33 

79 


It may be objected that, if there were a constant genetic link between 
he chiiracters " shape of head " and " texture of grain the linkage should 
te complete, whereas, on the contrary, there is considerable regression, 
'his objection may be met by the obseivation that, apart from the fact 
hat these characters are quantitative, and, therefore, subject to fluctuation 
ound a mean, it may be admitted that the genetic factor for the texture is 
inked only with one of the factors determining the shape of the head. This 
voidd result in the partial correlation found, 

Conclusion. — Tlic data presented seem to show that the two charac- 
ers, “ liardness of grain " and “high ratio width: thickness’' derived from 
:he hard wheat parent No. i, tend to come out together in the segregates 
the F.2 and F3 generations, i. e., that there is genetic linkage between one 
31 more of the factors (genes) controlling the grain texture and head shape 
;ii the two varieties employed as parents. 

M5 Selection of “ Kanred ” a New Wheat Variety, in Kansas, U. S. A. — See 

No, of tliis AVi'Jdi'. 


1: Sit A'. January, igi8, Nti. ?c) (F(t) 


[iUiii] 
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146 - Studies on the Contamination of the Pollen of Rye with the Help of " Indlcatoj 
Plants” in Sweden. — HERiB)^Ki’'XiLSr;oN,X. (SreJ Selection station of Weibutlshi;',, 
near Lumlskrona , S^vciicn), ni /ciisrhrifi jur Plianzt'nzucktun:^, Vol. V, I’t. pp, 
fig. 7 'i 6, V tables. Berlin, 1917. 

Ill his experiments on the selection of rye at the above mentioned 
tion, the author uses a method dihering in many respects from- that iisnaliJ 
followed ; instead of sowing the descendants of the selected plants sideti' 
side, he scatters them in fields of wheat or fodder Graniineae in ordei topi^ 
vent their crossing. I 

In such work it is necessary to determine the manner and proponiJ 
in which the pollen of a plant, or group of plaiit.7, when carried by the wisi 
may reach the flowers of other even if they be at a considerable dio. 

ance. This may be done in three ways : — 

1) The determination of the percentage of llowers setting iu plants almost 
self'Sterilf, cultivated np^irt. 

2) Direct collection of the pollen. 

-^1 The nse of “indicator plants” C ‘ indicators ”). 

1) Fercentagp: of flowers setting. — In normal rye plants this is, 0: 
an average, 5 *^/o. Higher averages, exceeding 10%, may be attributed;, 
contamination by other plants, or groups of plants. According to thej;:; 
thor's observations, plants separated from each other by a distance of ah,:; 
30 metres may be considered as practically isolated. Isolated plants 7 
the same distance not of one plant, but of a group of plants (covcnih^’3 
area of about 0.5 square metres), are exposed to contamination attlieraie 
of 10 bringing the percentage setting up to 13 

2) Direct collection of the pollen. — This is done by nKMiis-i 

glass slides covered with liquid paruflin, phiced at various distances fn nitk 
rye-plot in the direction of the pre\' ailing wind. I 

3) The use of “indic.\TORS — In 1913, during work on the seleclit- 
of the Danish variety of rye, Brattingsborg, the author noticed a ph 
distinguished, even when fairly ripe,bythei>ersistenceo{ chlorophyll iiUb 
stem, leaves and glumes, thus liaving the appearance of a wild Lfiaii 
The green parts of the plant, then, do 7wt ripen (i). 

Hybridisation experiments with the normal type show^ed this “ifei 
ripening ” character to be recessive, the individuals being distributee?, 
follows: 296 normal to 96 green {theoretically, 294 to 98), according Dib 
Mendelian ratio 3:1. As this green tyi-ie is very' rare (less than 1 in ikI 
lion) and recessive, it is particularly well adapted for use as an “ indicatoi 
very sensitive to contamination. By studying the descendants t>f a 
individual of this type it is possible to determine exactly the seeds 
from self -fertilisation and those arising from cross-fertilisation (contaniiN- 
tion) : the former will produce " green " phints, whereas the hitter, hnili 
sed by the normal dominant type, will produce normal individuals es 
clusively. It is, therefore, impossible to find a more exact instnnuciit Ki 
measuring contamination. 


(i) On flii.' u{ stjo No. J.,I of this Rrcicu'. (E,L), 
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By applying this method it was found that lo % of the isolated rye 
ants, at a distance of 50 metres from plots (rye) measuring i to 2 square 
etres, are subject to contamination. The larger the plots, the greater is 
e danger of coiitaininatiou, as is shown by the following %ures with 
gard to a rye plot measniing 3 500 square metres : 


Distanct between isolated plants Percentage 

aad plot <jf fontiiminiilion 

5U metres t ’ 

-’V' >1 

ji*' :".r 

t'O )• • iM.v 


The use of " indicators '' allows the effect of contaniinalion on a whole 
opto be studied. This is impossible by the usual methods owing to the iin- 
issibility of dislinguishing between iionnal plants from self-fertilised seeds 
k1 iioniial plants from cross-fertilised seeds. It was thus possible to de- 
rniiiie that the effect of contamination by the 3 500 square metre plot on a 
■oiipof 20 “ indicators " 60 metres away, was 37.3 % i. e. rd. less than 
le effect on isolated plants. This difference is explained by the fact that 
le pollen of 20 plants in a group has a marked protecti^'e aclio]]. 

The fertilisation of a group of plants exposed tv) ea.ntamination is o^b- 
iously dependent on the state of tlie pollen mixture w^hich spreads o\'er the 
lot. The mass of pollen coming from a given group of plants becomes less 
Ei:se in proportion as the distance it travel from its origin, or “ source of 
)iitaiiiination "is greater, in other words, its " concentration " is proportion - 
:eiy less strong. In a gnnip A of plants exposed to eoutainination by 
Either group B, the percentage of flowering depends both on the concentra- 
on of the pollen produced by the group A itself, and that of the pollen of 
;Giip B, whereas the fertilisation of n-olated plants depends almost solely 
a the concentration of the pollen of the " source of contamination ", for 
leir pollen concentration is almost eapial to nil. 

Other experiments have, moreover, shown that plants of the same group, 
r isolated plants situated at equal distances from the " s(nirce of contamiua- 
on " may present widely differing percentages of contamination. Thus, 
)r the 20 plants inentiimed abf'ive figures were fotiiid varying between 9.6 
cd 68 These differences in one group nuiy be explained as folicovs : 
he plants do not adl flow'er at the stime time ; in proportion as the absolute 
vuiiberof plants increases (and, consequently, the area of the plot), the to- 
il period of flowering increases and the amount of pollen spread over the 
pighlxiuring plants, or groups of plants, b(x:onics thicker. The late-flower- 

plants exposed to contamination will, therefore, show a higher percentage 
containinationthan the early-flowering ones. The percentage of fiow^ers 
Itiiig of an almost self-sterile plant exposed to contamination is, therefore, 
■pendent on mari'y variable factors wliich may be represented by the fol- 
'V’ing figure : — ' 
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Self. 

fertilisiiti's 


Percentage 
of flowering 


The use of “ indicators ” also made it possible to 'show that the 
bags placed over inaorescences to prevent access by foreign pollen do c 
have the desired effect. Rye pollen granules mea. sure 0.05 X 0.06 niir..,ai 
easily pass through the openings of this muslin, which have a dianietci 
U.15 to 0.20 mm. Four “ indicator plants isolated by means of hum 
gave descendants divided up as follows : 


Indicators Descendants 


Number 

Number 

Number 

Perccutai'C 

Nuinl)er 

Ciuitamin. 

ated 

plants i 

‘ Indicator ' 
plants 
(green) 

of plants 

of flow.rs 

of seed.s 

(d fiowerinkj 

of jilanls 

) ripening ! 

1 045 ! 

74 i 

59 

1 79.6 

28 

iiornially) 

M 


I 046 

112 

5 .^ 

1 25.0 

28 

27 

1 

1 047 

50 

i 5 

! 30.0 

b 

4 

2 

I 04S 

74 

14 

1S.9 

5 

5 



Of the descendants of the “indicator " 1045, half were prodiicecit 
self-fertilisation, the other half by aintamination. It is, therefore, a plj 
possessing a high degree of self-fertilisation, which'shows that the p' 
from the rye fields penetrates the muslin so abundantly that it ma\ ativ* 
tageously compete with the pollen of a self-fertile plant. In the other t * 
cases the percentage setting is lower, an average of 25 %, and the sm 
age contamination is 83,3 “o- Conseepiently, the majority of the p 
(more than Vs ths.) arc fertilised by foreign pollen which penetrates the? 
tective hood, thus proving the inefficiency of muslin for isolation- purF*- 
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Inheritance of Endosperm Colour in Maize. — White, Orlaxd E.jn the Ameman 

jmnd 0^ Botany, Vol. IV, Mo. 7,pp. 4 tables, bibliography of 11 publications.. 

Lancaster, Pa., July, 1917. 

The factors determining the endosperm colour in maize have l>een 
idied by many authors (Correns, Lock, Hayes, L'mersox, BuR'fT- 
iVY, etc.). The author crossed varieties with yellow endosperm, 
lifornia Golden Pop { 7 .^^), with a Hopi variety SindZea Caragua (Z^J, 
th with white endosperms. The result ; he obtained led him to form 
nchisions in part widely different from those of proceeding authors who 
luitted the existence of two determinants of the yellow. 

In the cross California Golden Pop X Zea Caragua (Zji), the 
brhls had uniformly white endosperms, or, at the most, in certain cases, 
ghtly yellowish ones. The cross California Golden Pop X Hopi gave 
nilar results. 

Of g 663 grains of the F2 generation of California Golden Pop (Z^^) X 
■(( C-iiragna (Zji), 699(1 were white and 2 664 were yellow. Assuming the 
fference between these two varieties to be due to one single factor (mono- 
■hridism), the.theoretical numbers would be 7 24S white and 2 4x6 yellow 
aiiis, in accordance with the Mendelian ratio 3:1. There is, therefore, a 
tisfactoiy agreement between the actual and theoretical values. 

With regard to the yellow colour it should be noted : i) it was lacking 
uniformity, all shades from a dark yellow to a very light lemon yellow 
■ing jircseiit on the same ear ; 2) in some ears tlie yellow' was principally 
infined to the base of the grain, nearest the point ot attachment. 

By crossing the hybrids x Z21 .generation with the parent 

,j [Zcd C(tragua), white grains only were obtained. 

hi the Fi generation, of 6 208 grains, 4 703 w'ere w hite and 1 505 yellow ; 
;cordiiig to the Mendelian ratio 3: i, the figures should have been 4656 
hite and i 552 yellow. In this case the white, as well as the yellow grains, 
lowed little uniformity in colour ; this is largely due to the segregation of 
.ctors aficcting the texture and degree of translucency and opaqueness. 

In all the. experiments described above the inflorescences w'ere always 
olrited by muslin or parchment lags {2 leaves). By leaving in contact 
ith varieties with orange colour grain, fully exposed to cross fertilisation, 
irs with a large number of orange grains w'ere obtained. From this it 
ay be inferred that the orange grain variety is dominant to the yellow 
'alifornia Golden Pop) variety. Under similar conditions, (Zea Ca- 
igi/ii) always* produced exclusively white grains. 

Taking these data as a basis, the author explains the colour difieiences 
rtween Z^^ and Zg^ by the presence or absence of a single inlribitory factor. 
,whieh prevents the development of the yellow colour, even in presence 
f the factor Y, which determines the yellow pigment. In the absence of 
lis factor the grains may be either yellow or white. Four combinations 
te possible. 

1 ) A.'tYY ivhiti- 

p AAyy a-tiitc 

,0 aaYY y.’.'/na- 

P aayy >' 
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By CTOSsirg these combinations with each other, the 
would be obtained for the endosperm of and F*; 


following coloiits 


Cross 




I ) X 3 [y-'iloxc') AaYY; 

1 X [u'hiU) AaVy 

2 {u;hit^ X 3 u’htic \a)ly 

2 iu:i’itc) X4 u'Wv.Aayyi 

3 ivdio^' X 4 


F» 

all white 
white-, I yell.-.- 
['5 white: 3 yi7/c,, 
13 white: 3 nV/.t;, 
all 

3 yellow : i wh. . 


The formula of the California Golden Pop variety would be aaH, 
that of the Caragna (Z^O variety A A Y Y. All the common varieties witt 
white endos])eiTn would have the formula aayy, t. t?. , wwldj^ossess neitle: 
the determining factoi Y, nor the inhibitory factor A. These fonnuht 
would explain all the phenomena and combinations observed during the au- 
thor’s experiments. 


i^S The Relation of C0I3 to Other Ear Characters in Maize. — r.RAx rH.Mu, a. i-. . o- / • 

mil of the _l Society oi A j^n-mmy, Veil. IX, No. .s, pp. 201-217, i-!' -- . 2^; 

bibliosiraphy ot ■} publ’catioiis. V’asluaybni, May, ipi;. 

This paper gives the res\ilts of a scries oi studies on the relation ol ti: 
characters of the cob (size, weight, dcnsil>-} to those of the grain ^d.pg 
thickness, weight, yield), made at the Delaware Agricultiii.ad Experiiiwi: 
Station from 1910 to 1915. For the work were used 3 500 ears of niaizo 
the Johnson County White variety, cylindrical in shape, w'ith straiglit rc^ 
of kernels. Only the upper ptuf of the ear deprived of the tips, so as to lea; 

9 cvlindrical section 12 cm. long, was used, ihe following dr -a Ate 
were studied : 

1) Weight of section. 

2) Xiunber of rows. 

3) Qratoifcrence of cor. 

3) Thickness of kernel determined by counting tlie numtxT 
kernels in 10 cm.; miniiiium number, 18 ; maximum, 32 1 averagv. i-iV' 
+ 0.0229. 

5} Weight of shelled grnin or yield in groin: niininmin 105 2;:;. 
maximum, 285 gm. ; average, KjU.gZT _*f 0,2639. 

6) Weight of cob: minimum 15 gm.; luaxiinuni, 75 gm,; 

36.500 ^ 0.083. 

7J Circumference of cob ' minimuin, 7cm.; maximum, 15 cm.; .Avrae:. 
ro.571 *t*. o.oii. 

8) Depth of kernel : deti^Triiined by the difference in the dii;nik-tc2 
of the cob and ear: minimum, 0,7cm.; maximum, i.pcm.; aver:<ge. 1,24: 
+ 0.0015. 

9) Weight of individtiul kernel determined by counting the nairik: 
required to weigh 10 gm. : minimum number, 18 ; maximum, 52 ; avenT. 
27.805 + 0.0513. 

10) Density of cob ; determined by dividing its weight by itsciiVhii’ 
fercnce ; minimum, 0,12 ; maximum, 0.54 ; average, 0.328 + o.oootc 
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The appended table give the coefficients of correlation between the 
rious characters of the cob and those of the kernels, calculated by 
i^vENEORT’s formula (i). 

Coeficienis of correlation between the characters oj the cob 
and those oj the kernel. 

Cliaracters 


! 5) Wci'.'ht of ‘:rain per section. 

6) Wt:iyM of kernel 

8) Depth of kernel 

4} Tl:kknes.^ vf kernel . . . ■ 


[ 5) Weieht of ^rain per section • • ■ j O.3064 + 0.0 103 

• ) g) Wci<;hi of kernel ; — 0. 1 837 + o.oi lO 

Wtii hi of cob and ■ - ■ ^ g) Depth of kernel ! —0,0747 + 0.0113 

( 4) 'IkukneS’i of kernel | -0,1500 + d.OIII 

1 5) of ‘^rain per secHon. , . ’ --0.0728 + 0.0113 

9) Wei kt of kernel ^ 0.1959 + o.oiii 

8) Depth of kernel —0.0039 + 0,0113 

Thickness of kernel —0.0513 + 0,0114 


0.4T18 + 0.0095 

— 0.0185 + 0.0114 

— 0.1789 ^ o.orio 

— 0.1053 i. 0,0113 


Coeffid«its 
of correlation 


Conclusions. — i) The yield of ^rain per ear increases with thecir- 
iimference of the cob ; The correlation between these characters is fairly 
igh. 

2) There is also a high correlation betwTcn the yield of grain and the 
K-i^ht of (he cob. 

3) The depth of the kernel iiicre.rses with the densiiy of Hue cob, but the 
onelation is slight. 

Ill these three cases, contrary to the following ones, there is positive 
orrelation. 

4) All increase in the density of the cob tends to decrease the weight 
'/ kernel ; the negative correlation is moderate. 

5) There is a moderate degree of correlation between the following 
pairs of characters : circumference oj cob and depth of kernel ; weight oj cob 
itid average weight of kernel ; weight of cob and thickness of kernel. 


(t) D.^vF:^■P0Rl■’s formula s; r = 

. (jL C7w 

whvTc Dl represents the daference Ix’twecii the leni^ths and averaiie leie^lh 
Pyf „ « « » the we-ghts and avenge wc'ght 

Ol » I* sl:m<lard delation of the length 

0^ » . » » of the weight, 

The niaxiiimm degree of positive comVAmvi expressed by the coefficient -r 1 ; the max- 
nuini degree of negative correlation by the cncfficioiit — i ; the absence <'>! any corrclat'on 'S 
tpfesented by o. Tl'.us, the value o.q shows a very high positive correlation, whereas the 
'^ilue 0,1 show’s a '.cry low correlation, iFd.) 
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6) There is slighter negative correlation between the citcumfcmKti 
the cob and thickness oj kernel 

7) There is a low negative correlation between the pairs 01 charac- 
ters : weight of cob and depth of kernel : density of cob and yield of grain. 

8 ) The negative correlation between density of cob and depth of 
is very slight. 

g) There is practically no correlation between the circimferenci tj, 
the cob and the iccight of the indivtdul kernel. 

There are. then, in certain cases, clear and well-defined relationslii|^ 
between the characters of the cob and those of the kernels, so that measure, 
meuts of the cob might be a valuable aid in the selection of maize. 

149 - On Abnormal Ears of Maize Obtained from Seeds Treated with Copper.^ 

JiTNCKLSox, A,, iTi Rrrur Gcneriih' 'ic Vol, XXIX, No. 344-343, PI». - iCU"- 

261-285 h I t'lg. plates 17 - 21 . Pnris, i<n 7 - 

The experiments described were carried out in 1914 and 1915 to deter- 
mine the effect of copper salts on the growth of cereals' and of maize in par- 
ticular. 

The 1914 experiments showed that treating maize seed with copper 
had the following effects : — 

1) The germinating power of the seeds is weakened, 

2) The poisoning of the seedlings is often shown by the appearanc; 
of a bluish streak on the leaves. 

3) The growth of the plants is slower and flowering is, consequenlh; 
retarded. 

4) Poisoniilg of the seeds may give the plants issued from them specie; 
capacities, tendencies to vaiy^, shown by the appearance of abnoiiK! 
ears, which, by their own characters, and by those of the grain they contain 
are removed from the racial type. 

5) These new characters are faulty and retrogressive, and the iiip 
rioHS effects increase with the increased poisoning of the seed — greats 
length of time of poisoning, closer contact of the poison and albumen as 3 
result of previous mutilation. 

The 1915 experiments gave the following complementary concliisinns:- 

6) Different copper salts have the same effect. 

7) The facility cf the plants to give abnormal ears varies with th: 
concentration of the copper solution in which the seed has been place! 

8) Copper has no well-defined effects, and seeds treated in an ides- 
tical manner give birth to different anomalies. 

9) The tendency to vary of a plant from poisoned seed may be slic^ 
by qualitative or quantitative effects, by the appearance of multiple ano- 
malies, or of more uniform ones in greater number. 

10) The new characters of the seed and the grain arc not stable 
and do not seem to reappear in the descendants. 

11) The tendency to vary of the parent-plant is fixed in the seed whic! 
produces irregular and retrogressive ears. 

Practical Resuets, — ^4) The copper treatment, used in agricultun 
to protect seeds againt cryptoganiic diseases, may have an accessory and ifr 
[ 148 - 14 #] 
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^ious influence. The specific characters of the varieties cultivated may, 
idcr this influence, disappear and be modified in an undesirable sen The 
iterioration of local varieties of cereals, of which farmers have so frequently 
pplained during recent years, may be partly due to this anti-cryptogamic 
^atnient, and may prove a serious obstacle to the improvement and se- 
ttion of the desired characters. It is even possible that chemical poisoning 
Ly produce deeper and more lasting results than those obtained in the 
|t}ior s experiments, and that poisoning or development in a niedium which 
^ot the customary one may be the cause of diverging types or of deforini- 

j B) By the action of peculiar and graduated chemical influences easily 
japted to experiment, it may be possible to throw some light on the 
Itural factors of evolution, and perhaps also on the median 5 sm of racial 
jriation. It is of no account if pathogenic actions are concerned, for it is 
unknown whether they may not be direct or indirect causes of the var- 
|ion and evolution of plant species or forms. 

> - Carrelatlons between th3 Chemical and Morphological Charactei^ of Sorg- 

: hum. — See No. 140 of this Rmetp. 

i - An Interesting Bud Variation in the Duchess Apple. — dorskv m. in 77!,- 

I jmilni HLrciiiiv, Voi. Vllf, \o. i:, pp, ii«, w^ashington, Dtremlx-r, i ny. 

I William Bardwell found in his orchard near Kxcelsior, Miiiri., a 
tcliess apple which differs from the others of the same variety in its tleqj- 
jied colour and harder skin. 

: Typical Duchess apples are pale yellow, more or less covered with irregu* 
f dark red streaks overlying lighter irregular blotches, The sport has 
hanie yellow background, but is covered with a solid, dark red colour 
I exposed parts, shading, at the apex, into a lighter red overlaid with 
Jker streaks. The skin, being harder, is more resistant during cooking. 
:is probably a case of bud variation which, since it shows thc"same pro- 
^tivmcss and quality as the parent plant, might be successfully propa- 
fcd by grafting, and form a new type of great market value owing to its 
coo] our. 

It was in this manner that Collamer and Hitehings arose from Twenty 
■no-, and that Banks arose from Gravenstein, all being forms chaiactci- 
i by ;i deeper colour. Banks is usually called Red Gravenstein, and, 
lilarly the new Duchess type might be called Red Duchess. 

I - A Bottle NeokedLemon.— S wingle, Lr^N'rr.eRDT, in Uc J^>ur)MlofHi-rafity,yQl N'lir, 
j ^'o, i;, pp. 359-560, I fig. Washington, December, 1917. 

I Bud sport sate much more frequent in the citrus family than is supposed, 
fi are of importance in the improvement and standardisation of \’arie* 


hi a Eureka orchard near Corona, Cal., the author observed a limb sport 
idi had grown till it comprised a large part of the tree. It was distiii- 
shed by its bottle-necked fruit and iiariow, sharply pointed leaves, re- 
ibling those of the willow or peach. 

A search lead to the di$cov,"ry of several otlier identical cases. There 





t78 


CEREAL AND. PULSE CROPS 


is BO transition between the normal part of the tree and the sport^g bra*! 
The apparent correlation which is always found between the bottle-nech^j 
fruit and the narrow pointed leaves, is of interest. v + i m 

The fruit of these branches is of inferior quality and market value, tlii 
shows the necessity of careful pruning and the rejection, for grafting pitr|, 
ses. of buds or scions showing such variations to however slight a degr^ 

, -Cereal Cultural Experiments made in 1916 at the Agricul^ral Station of Fiah^ 
Sweden. - von Eeiutzen, HJalm\r, in Svenskii Mosshilfurl^emn.’n 
Year XXXt, No. 6, pp. 465'4^9- Jonkopmg, 19^/* > 1 1 r 

i) Sprin^j WHEAT, barley AND OATS. — In yield 01 grain oa(!| 

hold the first place, follewed by barley, rye and wheat. 




Beginning 

of earing 

Duration 
of growing 
period, 
days 

Grain 

Yield 


I'ariety 

Cwt. per acre 

Compared itis 
that of oaij 

1 ZJ!!, 

Oats. .... 

Segev 

July 23 


21.1O 

]»« 

Barley . . - ■ 

Korn 

Jbh 15 

iig 

19.70 

15.80 

93 

R^'e 

Primus 

June 25 

131 

7 -i 

Wheat . . . 

jatte 

July 20 

138 

16,20 

■■■ - 


As in the previous year Giilkorn’ barley gave a yield much siipen...' 
that of Prinfus ; taking that of Primus as lOO, the values 140, 167, 114 a; 
obtained for the vears 1914, 1915, 1916, respectively. 

2) Comparative Experiments with different varieties of OAii 
- The Kron variety holds the hrst place with a yield of 21.13 cwt.<.f Kii2 
per acre ; next comes Probsteier with 20.08 cwt. The two new hvia 
hybrids, Orion and Bjorn, specially designed for the northern (h^stneti 
gave, in 1916, a yield slightly higher than that of Tysk ^losshafrc (a Umu. 
oat for peaty soils). 


While Wheafa : 

Kron 

Probsteier . . . 

Elack Wheats: 
Tysk Mnsshafre 
Orion ..... 

r.joTTl 


Straw 

per acre 

Cwt. 

Grain 

per acre 

Cwt 

i 

Weight 

per 

quarter 

lbs. 

Weight of 

1000 grains 

gras. 

43..^ I 

21.22 

303-1 

34.5 

43.60 

20.08 

206.0 

34-6 

37.87 

i 8-97 

311-4 

30.5 

41.76 

ig.42 

324.2 

34.5 

41*93 

19.38 

324.8 

30.1 


Percen- 

tage 

of grain 


Number 
of days 
from 
sowing 

to 

lappearenc: 

of 

inflore- 

scences 


perioi 

(b|5 


73.7 

73.<> 

73 I 
73.0 
74.2 


154 - Increased Production of Cereals In Sweden. — See No. 143 of this 
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- The Colour Classification of Wheat. — hayes, h. k,, bailey, c- ti., arny, a. c. 
iiijd OLSON, P J. (Ccmmittce of the Minnesota Section of the American Society of Agio 
noniy), in the Jcurngl cf the Atneman SocidyQ} A^rDnomy,Vo].JX, No, 6, pp, 281*234. 
Washington, D. C., September, 1917, 

Tlie colour of wheat is due to the joint effect of two factors : — i) The 
isence or absence of a brownish-red or orange-yellow pigment in the bran 
?ei ; 4 physical condition of the endosperm cells. These latter may 
corneous or starchy, according to the density of the cell contents or the 
ative amount of space occupied by air cavities or vacuoles. The confu- 
n which has arisen with regard to the colour classification of wheat is 
)bably due to the use of a single term to describe the combined visual cf- 
t of these two characters. 

The presence or absence of a red pigment in the bran layer is of little 
portniicc in indicating milling value; but the density of the endo- 
irin is of great importance. Pigmentation is definitely inherited and 
pea IS under widely varying environmental conditions. Although some* 
.at modified by climatic conditions, the intensity of pigmentation is a 
rietal character. With tlie same degree of pigmentation, a starch 
niel has a lighter appearance than a corneous kernel, but there is no 
hciilty in distinguishing a starchy pigmented kernel from a starchy 
ite kernel. 

If inheritance be regarded as a characteristic manner of reacting to a cer- 
11 uiviionment, it may be said that the physical condition, whether corneous 
starchy, is an inherited character. This, however, does not apply to the 
iisity of the endosperm, which is very dependent upon environmental 
iditions, a fact which must be borne in mind in classification in view of 
relation to milling qualities. 

The authors, therefore, propose the following classification : — 

Two columns are necessary; i) Pigmentation; 2) Physical condition 
density. 

Under pigmentation it is proposed to use the term "red” to show the 
:ance of a brownish-red pigment in the bran layer. This is to be niodi- 
d by the term " light " when the degree of pigmentation is less than is 
la] in red wheats. Although the pigment may not be entirely absent 
mi the bran layer of the so-called " white wheats it is so nearly so that 
^ term " white ” is proposed in classifying them. It is recognised that 
:orneons kernel with a non-pigmented bran layer will not appear perfectly 
ate. The colour of the bran layer is not affected by the density of 
e endosperm, although the visual appearance due to the two factors is 
fiuenced by the relative endosperm density. 

I nder physical condition or density aie pioposed 4 terms to denote the 
inoiis gradations of endosperm density; i) corneous; 2) sub-conieous ; 
^nb-starchy ; 4) starchy. 

In the first group, 'corneous, would be included only the uniformly 
•ineous sample. 

The second group, sub’Corneons, would include samples whose kernels 
?proach either of the following conditions or a combination of both; — 

[ml 
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«) samples contaming ‘/a corneous kernels and % starchy « sub-sta* 
kernels ; b) samples in which nearly all the kernels approach the coroa, 
group the greater part having only a small percentage of starchy endasjK,^ 
The third group, sub-starchy, would consist of kernels ‘/s o* which i, 
starchy and V. corneous, or kernels which contain a small amonat, 
corneous matter with the larger part of the endosperm starchy or a coj 
bination of these two conditions. . , , , 

The fourth group would be limited to uniformly starchy material. 

It is recognised that samples intermediate to two of these groups,! 
often he found ; in such a case they iiiust be placed in the group they ims 
closely resemble ; the signs and - may be used to show they are slight, 
above dr below the average of the group in which they are placed. 


isa - The Effect of Sodium Nitrate Applied at Different Stages of Growth on the lil 
Composition and Quality of Wheat. - davidsos, j . aud gu clerc, j . .a. (i'i.n,i a 
mical Ivatx^ratory of tUe Bureau of Cliemisiry, U. S. Uopartuicut of Agriculture), ij j 
Joui fwl of thi Amerimn Society of Ai^ronMny, Vol. IX, Xo. 4, pp. 145*134. W,ish:d:;:i: 

D. C., April, If) 1 7- ■ s - ■ 

IvE CtERC and lyEAViTT (i) have shown that the nation m intr-.;;: 
content of wheat Ls independent of the original nitrogen content thesft 
used. This conclusion is confirmed by other work which has proved tli, 
the soil is a minor factor in this variation, so that it appears tliat thep:; 
cipal factor, within the limits of these experiments, is climate. It kiiu. 
to be found which factor, or combination of factors, of climate {riiinbj 
sunshine, altitude, temperature) are the principal causes of such variate 
and whether climate affects the metabolism of the pi ant directly, or ind'jectlj 
by modifying the amount of plant food in the soil 

The work described in this paper was undertaken to study tins qi.* 
tion. It was thought that climate might be the cause of the varurjci 
of available nitrates at different stages o'! growth and it tberefore seed 
advisable to study the effect of the application of sodium nitrate at tbs 
different stages. The experimental plots measured l square rod eacli.si] 
the nitrate was applied, either in solution or in the solid state, at tlU'i.Li 
of 320 lbs. per acre in r, 2 and 3 lots at the following periods; — i)\vk 
the crop was about 2 "inches high; 2) at heading; 3) milk stage. 

The results show, above all, that the addition of sodium nitrate it tin 
early stages of growth stimulates the vegetative growth and, consequenty 
increases the yield. Though the presence of soditim nitrate at the timet' 
heading gives a better quality grain as regards colour and protein content 
it does not affect the vegetative growth. At the milk stage, sodim^i ■■■ 
trate has no effect on the yield, quality or protein content of the grain: Hi 
same results were obtained whether the nitrate was applied in sol 11 tion ^ 
in the solid state, except during the first stage, when the use of nitiote;: 


(i) Es Clerc, J, A. and A., Trilixiii.l Experiments oa the Influence ot 

meat on the Composition of Wheat, in U.S. Depi. of A^r., Bureau of Chevtistryf Bull- 
pp. 18 ipio. (Auihvi). 
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[iitioii g ‘A'e iLgher yields, probadly on account (jf the better Jibtnbutioii 
the fertiliser in this form. 

: The experiments also confirmed the negative correlation between the 
rogen content and yellow colour of the grain ; potassium chloride alone 
jears to increase this colour, but does not effect either the vegetative 
iwth or the chemical composition of the grain. 

, - Experiments with Wheats at Verridres, Seine-et-Oise, France. - De Vilmorin 

JACQUES, in Com[>tes Rendus des Seances Me VAcad-mie d‘A [ncul'Hre de V:.). 11 

No 38, PP- io77"Io 85. Tans, December 3, 191/. 

Ill this paper are given the results of experiments with wheats begun 
1917 at Verrite by M. PhilippB de Viumorlv, and continued after 
death by the author, 

I. — Spring WHE,\ts, — The following seven varieties were studied in 
[7; Aurore. White Fife, Manitoba, Red Fife, Kolben, Mar^ rouge sans 
'hes, Marquis. 

The Manitoba wheat used for comparison was from the old Vilmorin 
ck. received fioni the Corbeil mills in i<)oo, and grown ever since at Ver- 
res. 

The experiments were divided into two parts ; 

1} Aurore, Manitoba, Red Fife, Marquis and Kolben were compared, 
esc wheats were classified as follow's : — 

ywd 

lit. — Aufoee with Ib^* per 120 sq. yds. 

2nd. — Rolb'-n » i[.46 » * » 1 1 

ani. — Miirquts « lu.^s 1 11 i , 

4th. — 23.9^ « > • > 1 

In the 1917 yield rests If olden took a good })lace, much higher than 
It it had held previously. 

i) The number of days elapsing between the date of sowing and 
Jt of harvesting were : 

Sown oa Much i. Sown on Man* 15 

MiiiifULS (received nnd sown on 

the :<)th. only) 13G d.ws 

138 I 

•V/rtr? rou.jc suns barbt's ... 114 1 

147 » 

IVhac fije 147 , 

fil'd I'iU 131 , 

K'dbt'n I S3 » 

Sown oa April i). 

Am lire: 1 1.4 d.iys 

Murquis li_4 y 

.1/ars bark;, . . . a6 i 

Mamlobti 116 » 

il’fti'a* Fife 116 » 

Fed 120 I 

120 I 

[fIMIT] 


days 

If' r-K.:' srtns burbes .... 156 > 

. ISO > 

\fde 162 > 

fiff 16 : 1 

ifiQ 1 


Sown on April z. 


'’)f{ 


120 days 

1.31 


stfns barbes .... 133 

138 

138 

tI 4 

^ I'H 


Earliueas 

isi. — A wore 
.•nd, — 

3rd. — Mamtobii 
jth. — Kolben 
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Aurore wheat leads iu every respect, being very closely followed I, 

- This wheat is of Anstralian origin a hybrid of the 
cinthe <and Ladoga varieties obtained m Australia. It was im^rted, 
1802 in the Wmorin collection. One plot of sown on May 

was imvestecl on July 31st., after exactly 3 months, with a yield of 1:7, 1^ 
Tor ares (t? cwt per Lve), in medium soil, with average cultural methftj 
Sown during the first days of March. Aufore gave, in 1916. a fine yidd^ 
over ^6 c^vt^per acre. In 1917- however, though sown, under had ,05 
dlioi;, it only gave a yield of 17 % cwt, per acre. A,, rare wheat is 

obtained in Canada by Dr. Ch^S.M,., 
ERS is rapidly taking the place of all other varieties in that comitry. I 
earl'iness surpassed by no other w-heat in America, and which, in the e.xp- 
ments in quLion, is very near that of Axrorc. gives it a great n,,, 
The advantage it has in being a selected wheat, and not mixed, like . 11 ,, 
tofo is very appreciable. It would be useful to grow it m Fiance 0, 

count of its earliness and yield. . .n i • r. 

Mars Rouge sans barbes coni.^s after Marguts, followed iminediaA 

bv the series Fife, alias Manitoba, 

II _ Reststakce to cold of the different varieties of 

- Obsnvations on this point were made in the annual experiment on wi* 

yields at Verrieres, In this district the frosts continued almost without" 
terinption from January 20th. to February sometimes reack 

- 160 c. 


Ciassificaiidn in 1917 according toysistance to cold. 


I. Vayiefies resisting well ot hardly 
suffering. 

1) d'.Uikirch (completely immune) 

2) Tevcrsciit {resi.=tcd \vell,. unne lojtt) 

3) Daitil (id.). 

4) AuianiM roi(.:e harbu (id.). 

3) ytouette de Lausamu (;<!.). 

6) flpcaittre blonc sans barbe (irl). ^ 

7) Perle du Niiisement (;i few plants only 
lo^t). 

8) Victoria d'Automne (id.). 

9) Bianc des Flandres (id.), 

10) BU-Seii'le (id ). 

11) Crept (id.). 

12} Gros bleu (id,). 

13) Briquet jaune (id,), 

14) Lamd (id.). 

15) Rou^e d'Ecossc (id,), 

16) Browick (id ). 


2. Varieties suffering but li:k. 

^ 17) Grosse fete (barely */5 lost) 

18) Massy (id.). 

19) Teverson d ipi blanc (id.). 

20) Chiddam d'Aulomne a epi ro'ia 

21) I.iltlc Joss (id.). 

22) Tresor lost). 

33) Blanc a paille raide (id.). 

24) Ble Hybfide No. 115 (lost Vy 

25) BU Hybrids. No. 104 

:6) Ble Manitoba (from CToltlselin^t ’ 
lost). 

27) Mori’ de Su/dc rouqe barbu (Vj*- 

28) Giant du Milanais (id.). 
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3, Variet es suffering. 

) Rosm (*/3 ^ost). 
j (id.). 

) Bon Femief (id.). 

) J&phet (id.). 

I Chmpiaiy (id.), 

-a) BU Hybride No., no (id.). 

I BU Hybride No. 120 (id.), 
j Hatif Inversablc (id.). 

I Bl^Hybride No. 134 (id,). 

I Bit Hybride No. 105 (id.). 

5. Vatieties completely or 
Roti<i£ pTolifique barbK (suffered very 
hvlly}- ’ 

Chiddam blanc de Mars (id.). 

Pfd'iVtVfi (almost entirely frost bitten). 
Toinelle rou»e de Provence (id.). 

Hcrisson sans barbes (id.). 

Mars rour^e sans barbes (id.). 

Richellc. bldncbe de Xaples (a tew plants 
only remained). 

(,mridc (id.). 

Ble Hybride de printemps No. 187 (id.). 
PrfanU'lle btatKhe (id.), 

Sii-roivcd Poulard (i<i.). 

Poulard d'Atistralie (id,), 

RichHie blanche halivc (id.). 


4 . Varieties suffmng badly. 

38) Noe (*/3 frost bitten). 

3rj) Bordier (3/4 frost bitten). 

40) Allies (id,). 

41) Ble Hybride No, 118 (id.). 

41-a) Saumur d'automne (id.). 

42) Rouo,e de Snint-I^ud dd.), 

43) Rieti (id ). 

.(.j) Odessa sans barbes (id.).' 

45) Eni^rain commnn (id.). 

46) Barbu a <.^ros y^rain (7/10* frost bitten) 

47) CuzcauK (4/9 frost bitten). 

almost completely frost bitten. 

6r) Saumur de Mars (completely frost 
bitten.}. 

62) Bit’ Hybride de prinUmps So i<)2 [vl.) . 

63) Ble Hybride de printemps No. ip3 (id.). 

64) Aurore (id.). 

63) barbii ordinaire (id.). 

06 ) .Vtirs r-ju ’c baihu j. 

67) PMiamelle nnre dc Nice (id.). 

68) Amidonnicr blanc barhu (id.). 

60) Amid'Wiier blanc iAle.ir^on- 

zrdez) (id.). 

70) Mir tide (id.). 

7r) Bei'.iourka ii<l.). 

72) Mi-deah (id ). 

73 ) Pdojn: dd.). 


The following results were obtained in experiments oji “ successive 
•■lUiiii sowing in which various hybrids were studied and many known 
idies were used for comparison. 


Chi am winter wheat [wki'e t’ar*). 

■ji 'jn October 20 (abuost entirely frozen). 

1! 'i!i OeceiiibeT I (rcsiste<l well). 


Bi6 des Allies. 


;; 01! October 20 (almost entirely frost bitten). 

'i “ii Oeeember i (resisted uxjl). 

Ble Aurore. 


•n nn OetobtT 20 (entirely frust bitten, except 3 jdants), 
ni On December i (very b.i<lly attiicked). 

This last observation was made only out of curiosity and i.s of no prac- 
value as spring wheat .s are itever sown in autumn. 

‘-Wheat Growing in Tuscany: — ferr.\rt f , m A^ncoia, Ycciri#iv,No. n, 
P]*' .185*389. Piacenza, November is, 1917. 

Ill Tuscany, the production of wheat, as such, has relatively little im- 
fiance, for the topographical conditions of the province are more 
table for the cultivation of woody plants (vine, olive, etc,), so much so 
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that, ill many localities, the total production of the farm does not 
for the consumption of the farm family. On the other hand, Tuscan, 
produces seed of one of the best wheat varieties (*‘ gentil rosso ”) wliitj 
when cultivated in the fertile plains of upper Italy, has considerably incr^^ 
the unit production of this cereal. 

Tuscany was the first region of Italy to improve the local varietk^,, 
wheat by careful selection, a process that has been practised since iSrj, 

Tuscan wheats are all soft ^^arieties : — 

“ Geniil rosso " : most widely grown wheat in Tuscany ; awtiltj. 

long, blond grain, tillers abundantly. 

“ Gentil bianco ” : — when mature, ear aud grain are ligliter eob.!:, 
than those of the ])rc\ious variety; awnless; seed not so long as that: 
“ gentil rosso ” ; good croppper, especially in hill regions (650 to 

'’Calbigia”: — ear colourtal like that, of “gentil bianco 
reddish ; this is why, in several localities, the name “ calbigia “ is 
a synonym of “gentile", and local varieties are often called “ 
hianca " or “ calbigia rossa ", according to the colour of the grain. 

“ Mazzocchio ’’ : --- round ear, with long, stiff awns; does not tk- 
so well as the preceding \'arieties, and is best suited to hill regions ; hk 
affected by shading by the olive and other trees, and is little liable toH 
ing ; full, reddish grain, giving a good yield of flour that makes exa’k 
bread. 

Among otlier local varieties are : “ grano rosso " (red wheat; aiidtii 
bearded cascola ", cliielly grown in the luoviiices of Pisa and Grns-tto 
“ civitclla " with a long, white, bearded ear ; “ andriolo ”, bearded, suitab] 
for hill regions. All tlicse varieties arc of secondary ingrortance eonn ure 
with “ gentil rosso ", which may be considered as the typical wheat -.bi: 
greater ]iart of Tuscany. 

Amongst introduced varietic s, Ritii u>heat is grown in level regions wh: 
the crop is lialde to rust. Some trials have been made of the hvbriii^ 
versable de Vilmonn (Vilinoriids in.^ndodging hy].)rid) vdieat in flat 
where the shade ]>roduced by tri-es is harmful. 

On the author’s .-suggestion the “ R. Accadeniia dei (.worgofili " nf F; 
rence opened, in i<S9o, a comiutition for bonuses for the selection wiiv. 
seed, in order to im])rove local varieties. Owing to the good ix-uh'i 
this competition, another was organised in i 8 d 5 , always limited t" iu 
varieties. These corn petitions sliowed up the value of tlie “ gentil 
and “gentil bianco" varieties, especially of the former. Many csiud 
tors showed that, by niclliodic seed selection, were obtained iinifouimt 
characters, greater tillering power, a longer ear, a greater nuinl.)er ct 
spikelets, and, in coiisequemx', a greater unit yield. This is why inanye 
raers of the Val d’Arno (province of Florence), among those who had 
prizes at the competition, commenced the large scale production of "d 
til rosso" for seed. In 1905* Florentine “ Consorzio agrario " commoP 
the sale in Tuscany and upper Italy, where “ gentil rosso ” was very s.: 
cessful. Afterw’ards, many farms sold “ gentil rosso " seed wheat 
to the “ Consorzi agrari " of Venetia, I.omhardy and Emilia, the red 



ptatives of which visited the crops before the har\x^st to ascertain their 
liformity. Then the Istituto per le sementi " was founded to deal par- 
■iilarly with the provision of and preparatory work for seed wheat, the 
fusion of which was greatly helped by the Fcdcrazione italiana dei Con- 
rzi agrari . 

In 1013 il- calculated that, in 18 provinces of Piedmont, Lombardy, 
netia and Emilia, the wheat “ gentil rosso was grown on 86 050 acres 
C55 0; of the total area under wheat (see II jntmento in Italia^, Ministero 
Agricoltura, Industriae Commercio, Ufficio di Statistica Agraria, pp. 33. 
itne, 1914}* 

Allo\\ing that the locally produced seed can be used for 5 years, about 
000 quintals of the original wheat seed must be imported eveiy^ year. 

The example given by the " R. Accademia dei Georgofili ” of Florence 
s been followed by the Bologna Agricultural Society, the R. Academy 
Agriculture of Turin, the Treviso Agricultural Association, the Agricul' 
'al Committees of Catania and Pisa, the " Cattedra Ambulante di Agri- 
tnra " of Piacenza, etc. 

9 - “ Kanrcd”, a New Wheat for Kansas. - Jardi.ne, w. m , in the jourmi of 

fki Aniencan Society of A::ronomy, Vo!. IX, No. 6, pp, 257-266, WasWngtf'n, U. 0 ., 
September, 1917, 

Origin. -* The new whetit, called Kanred, is the product f 4 <i single 
selected in 1906 from Crimean (K(oi435 of the Office of Cereal In^ 
stigations, U, S. Department of Agriculture) by the Department* of 
taityof the Kansas State Agricultural College. In the autumn of 1906, 

\ Selected heads were sown, and 451 were harvested in the following sea- 
1. These and 79 other selections were sown in single rows alternating 
:h Kharkof wheat for purposes of comparison. In 1908, 533 selections 
re harvested, 122 of wdiieh were chnsen fur increase. In the autumn 10 
vs (4 each of these were sown with alternate rows of Kha.rkof. In 1909, 
selections were harvested, in row's as before, and, in 1910 the hax- 
together with too other strains, w'as passed over to the Agronomy 
p'utraent for further trial. From ion to 1916 sevnal of the nmst pro- 
jU;g selections, including Kanred, w'ere grown in fKits. From 1914 
Kanred was grown at tlu sub-station ut Hays, Kansas, and in co- 
.rative tests with fanners throughout the liard wSnter-wheat belt. Since 
[5 it has been grown at the sub-stations ;\t Colby and Garden City, 
■nsas. ililling and baking tests and chemicad analyses of tlie most pro- 
ving strains have Ixen made each year since 1912. 

Characteristics. — Hard winter-wheat. Ix^arded, with whitish, gla- 
Hi? glumes and reddish grain of the well-knowm Crimean or Turkey 
pe. In habit of growth and general appearance the plant and grain caii- 
t be (listinguislud from Turkey and Kharkof unless it be in minute bo- 
ncal differences which have not been determined. It usually heads and 
somewhat earlier than Ttirkey and Kharkof, but this difference is 
t sufficiently constant for identification. 
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Average yields and other Agroftoinio Data of Kanred, 

Turkey and Kharkoj Wheats at Manhaitan. Kansas from 1911 to 

Yield In bushels j Date j Date | Weight in 
VarietT pgf acre oi tieadiug i of ripening per bus^f) 

3 1. 1 M-iy 2 1. 8 June 19 3.;,^ 

26.5 M;iy 22.8 June 20,8 5,).; 

25.9 ^Iny 23.1 June 21.2 5^3 

In tlie tests carried out at the three above-meiitinned sub-stati..ii<f. 
in cooperation with fanners, Kanred always surpissed, in unit yiehU, f;; 
varieties compared with it, ripened before or at the same time as th,.' .tlv 
wheats, and appeared to bear the winter. better. 

Average Results of Milling and Baking Tests made at Manhattan 
from 1912 to 1915. 


ILinred . . . 
Turkey . . . 
Karkof . • • 



Kaiired ^<^-85 

Kharkof .... 11-63 


64.13 jfi.it) 12-95 59'6 2150 
63,26 14.32 13.18 60.7 2160 


5.6 1937 92.7 93.^ 521 52.5^ 
4,9 1877 gz-") 93.0 529 4 5.1)0 



160 - Maize in Madagascar. — Reyxier, F., iu Ri^vuc Ai^ricole- et Vttennaire dc M' l 
ti Dtpeniances, Year II, No. 13, pp. 0-16. Tananarive, November, 1917. 

Maize does very well at all altitudes in the island of Madagascar, whetei 
is cultivated throughout the year. In certain dry districts, if the necc^s;: 
water is supplied by irrigation, maize may be had in aU its stage.s - 
sight often seen in the welldrrigated valleys of the south-west. Itii 
however, chiefly grown along the western coast from November, wlirn : 
is sown after the first rains, till March, when it is harvested. Tw- . 
even three, harvests are possible all over the island, one being witlicmt in 
gation. The province of Tulear alone conld produce 50 000 metne t ' 
of grain exclusive of the ainoimt necessary for local consumption. 

Before the war it was not possible to grow maize for export in ^lad# 
car, owing to the cost of transport to the large European ports, freight ’a 
ing quite prohibitive. As a result of the war, the proditction of 
has decreased in the belligerent countries and increased in those nev.tri 
countries which could grow it more largely ; as the demand is in ex^v^v 
the supply, there is scope for newcomers on the market. These 
together with the increased prices and levelling of freight on all slupp:' 
lines, completely change the position of Madagascar and place it in thebe 
possible conditions for supplying profitably at least all the maize 
by France, which, in normal times, reached the round figure of 
metric tons, but which, at present, is being imported in much larger 
titles. Emphasis is laid on the necessity of organisation among the 
to carr>' out this scheme. 
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,j -Transplaating in the Control of "Wild” Rice in Italy. - Marcarelli, b. , in n Gior- 
d* Rhicollura, Year VII, Xo. 21, pp, 260-264. Vercelli, November 15, 1917, 

In the Italian rice-fields the name " riso-crodo ” cr " riso selvatico " 
rild rice) is given to plants forming sub-varieties, now become wild, of 
le oldest variety of rice cultivated. They are characterised by : — vigorous 
x)wth from the beginning ; the ease with which the grain drops from the 
inicles with the slightest contact; the vitality of the grain lasting many 
ears. They are placed in two principal^f ategories : - i) with white panicles ; 
)with red panicles. The first category, which is the more common and 
lore dangerous because of the ease with which the grain falls when ripe, 
icliides plants of medium growth, with white nodes, rather compact large 
anicles with round, bearded grain of a silvery white after earing and during 
owering, but yellowish when ripe. The plants of the second category are 
■ss dangerous, Im^ause les.s common with little tendency to remain wild ; 
ley arc straight, high, with black nodes, slightly hulled or bare grain, 
)ng and covered with a yellowish-red down. Since a few years there has 
pread more extensively another sub-variety, similar to that of the second 
ategory in size, but with long-bearded, black panicles, whose grain falls 
erv easily and spreads quickly. 

Iti.- impossible to exterminate these plants by uprooting ('■ rimondc "), 
icciuise. while green, they resemble cultivated rice very closely, and, af- 
er caring, they are ^’ery similar to " Ostiglia " and '' bencino " rice. It 
ifor this reason that they are the cause of serious loss in permanent rice 
eld-, a loss exceeding that caused by the most common wx-cd-, sometimes 
Meeting 70 to 80 % of the yield. Moreover the few graiii‘< wh’ch pass 
ito the crop decrease its value, for they break easily during threshing 
ftii after p<,dishing, have reddish lines. 

Wlicii a rice field infested with " wild ” rice has been under rotation 
)Tiiiicor two years with meadow grass or wdicat, and the turn of rice 
5!Ties round again, the “ wild " rice appears again, stronger than ever, be- 
itise a large number of grains remain ali^'e in the soil. 

The methods recommended for the control of “ wild "rise are. — Turn- 
ip poultry on to the rice field immediately after the harvest ; burning 
lie stubble whenever and wherever pos-ible ; deep winter and spring 
beghing; careful and continuous weeding ftf the field; collecting the pan- 
Iks immediately after flowering ; sowing in lines so that all plants grow- 
ill the spaces may be pulled up. 

Xeverthele,ss, all tlie.^e method- are not alway.s efficient for fighting or 
mmting the spread of tlie plants ; but they disappear .easily and quickly 
the transplantation method is adopted. By this method , between tw^o har- 
‘>ts()l rice, may be obtained one of colza, crimson clover, hay or rye. The 
'vild ” rice seeds which have shot up during this intermediate harvest 
pen with great dilficulty on account of the insufficient winter-spring tem- 
:atnro. The basis of this nietliod is as follows : as s4ion as transplantation 
:been carried out, tlie level of the water must be raised from 3 to 30 cm., 
IS the “ wild " rice remains too long out of contact wifli the air and rots, 
s few plants which sundve are soon outstripped and ovtuc-une by the 
tivated rice, and rapidly turn yellow and die. 
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The life cvcle of “ «ild ” rice is nnich affected, and completely stnp^^ 
after two or three rears of the transplantation method which is the 
efficatioiis one for eradicating this weed from new rice fields, or old or 
taia ones. 

162 - Tuber and Root Cultivation Trials made in 1916 at the Agricultural Statiosj 
FlSt Sweden. - vox Fmnxvx, H jAUdAa, in SvtnsM 7 

Year XXXI Xo. 6 ; pp. 469-4^^' Jonkopmg, ipi/. 

C 0 IirP,AR.ATIVK EXPEKiWlNTS^WATH 35 VARIETIES OF POTATOES. - 
' A,1 averaee vield of 6 af) tons per acre was obtained, with a maxinninicj 
^"75 Jxo. S tons iL acre L Gtahnis Non Phis Ultra andtheEn* 
Lfito The Factor respectively. The percentage 0 small tiiber^s was 
ml J 20 7 0/ - as a result of the early autumn frosts which preveeW 
tufl grolh. In comparison with the starch percentagesof 1915 and, 
a and i5 i that of 1916 was low, an average of 13.15 %. with 
m im o 1^56 and 14.18 % respectively for Makalos and Non Plus I’i,, 
CsS'ild per acre was 3 569 1 ^. f.-r Non Plus Ultra, 3 r 8 f, Ik. i. 
Tuvel 3 093 lbs. tor Harbinger, and 3 038 lbs_for The Factor. 

2I Root Crops. - Turnips lead with 27.87 tons per acre (Woh.i 
Bortfelder and Svaldf Bortfelder) ; then come kohl-rabi, wath 9.15 i.e 
mangolds (Ovoide des Barres), with 8,55 tons, and, lastly, carrots (Cta 
pion), with 4.77 tons per rrre. 


16^ - TheCultivationofAUalfaintheOasisofTripoli. M..zzoccm.A™Nxi, yA:L! 

in R l-fjicio ,:rario della TriMifan^a, La collua.inne dcU'erbamcdicu ndVe-a,, 
[htrinwni pradchcadt aericdlon localP. Is^nrJone'So. 1, pp. 18, Italum text - -j 
4- pp. 10. Amb text ! i coloured plite. Tripoli, ini?- 

AlfAlfa is uiidouhtedly the most important native irrigated herbucoi 
crop of the Tripolitan oasis, often it is the only one. and. at any nt1c. 
the principal fodder of the dra.ught animals, who nsnally cat it greer. 

The high vields obtained from alfalfa Ucally, fa.r surpassing tbsc 
the best ItsAlian irrigated fields, the good qualityof the fodder, itshighpic 
the absence orj. sxk of other foods for livestock, and the absolute necc??:' 
for the native farmer to have an animal employed perma.nently <m a. « 
tain kind of work, especially drawing water from the wells, are all ih.ct 
which prompt him to give as much attention ns possible to thisony. 

In normal times preference is glx'cii to a.lfalfn (mative name : " s<dsi 
rather than barley, which is grown on the steppes round the oasis, or leoe 
ed from the interior. The production of seed for the market is 
mited, and its price very h'gh. In 1917 the Roy;d Agricnltnral Or 
started to distribute seed free of charge, and. to improve the cmp.j??- 
practical rules (given in the pa.per under review) drawn up from olinr 
tions made in the best alfalfa fields of the district. 

Thes<yilof the Trjpolita.noasisis very well suited to thegn.wingt-f rit 
so long as it is well cultivated (deep and careful hoeing, w^eeding) and iiiaiiu: 
with; — 398.25 cwt. of manure; 20 cvd. of wood ash; 3.98 to 4.76 cwt. 
calcium sulphate; 3,18 cwt. of superphosphate per acre. After li^rrov.' 
down the soil, a network of small irrigation canals is conslnutcd 
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) the excellent native system, which consists of a series of main canals 
isiii'lly of earth, rarely of stonework), arranged like fish-bones, and a certain 
Limber of secondary canals, also of earth, distributed over the whole area to 
t irrigated. The ground between two (jf these secondary canals is divided 
ito ii double row of plots (“gedauel"; ^eduk in th^ siugalar) measuring 
•0111 2 to 6 ^2 square yards, flooded separately by the water from the 
nail secondary canals, each of which feeds a double row^ of plots, 
siially losenge shaped. Its well to surround the alfalfa field by hedges 
) as t'.> protect it against the winds. 

I/>cal seed must be used. Repeated experiments with Italian and Tu- 
.'rced always gave ver^^ bad results, There are two strains of native 
Ifalfa: — “ chobbesi " and “ nefeli The first gives higher yields and has 
irger leaves ; the second has smaller leaves and lower yields. The most 
uiied uiisis localities for the production of good seed are Tadjourah and 
d Ai-'iui (Mcnschiah), The seed from the ff»rmer is excellent in all soil 
diieli have soft water ; those from the latter ore particularly suited to soil 
rrig;Ue(i with slightly, brackish w-ater. The Ix-st time for sowing is between • 
ilarch and May. Alfalfa is als<j sown fnnii OetolxA to November at the 
gmetinie as barley. It is sown either in lines, in holes containing 3 or 4 
eeds, or broadcast. In the last ease, .sowing must b<- followed by hoeing, 
i]i(l alw;i3^s by abundant irrigation. 

IVn to fifteen days are allowed to elapse between the first and second 
^rigda-n, so as to allow the ro()ts to penetrate deeper. The normal duia- 
|iuii t'f irrigation is from 5 to 6 days during the hot season, and from 10 to 
[2 (lays, or even more, during winter. A depth f>f fr(im 30 to 50 mm. of 
jfater is given at each irrigation. Weeding is \'ery important. Manure is 
bjt iisr.alh" given during the first year, but tlie following 3'ears liquid ina- 
inv is added to the iriigatkin w'ater. The first cutting is made from 42 
Sd.ys after sowing ; the others folhiw ec.ch other at intervals of from 20 
.1 25 (lays in summer, and from 30 to 40 days during the cool season. Good 
jc.’.I a.if.ilfa fields will give at least 8 cuttings a yenr, noimally 10. and 
inieinues even 12. Hx{K‘i iiiients carried out by the author gave yields of 
tons of grass pir acre, equal to 22 tcuis of hay. In spceial eases 
•yher yields' may Ire obtained. As a rule alfalfa is nv.d dried, but fed green, 
li ij' nna! times the truss gathered 011 (Uie “ gednhi " has (in average va- 

The seed is collected only in the thiul yeim, which is usually the last. 
lUtr .'.Ifalfa any crop may be grown except pepper. 

Diseases and pests. — The only eryptogamic disease' obscived so far 
^ ie:u {Uromyces striatiis), which, however, has never attacked the 
to such an extent as to comproiiiise the crop or to make curative 
nuiiurcs indispensable, As a protection against Aphids it is advisable to 
■pre:i(] fine ash and irrigate less, or else cut before maturity. In 1916 the 
presence of Ca^cuta was observed, and again in 1917. It seems to have been 
itroduced into the oasis by the use of stable manure from the army, where 
J^yfroni Italy is used. 
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-An Annual Variety of ^e«/o<usa/Aa.-c<iB,H.s., in 

Aunuuua j Wash -nort on November 20. ] 




- An Annual vane ij 01 ^ 1. 

sZyoi A„, vol, IX, NO. 8, PP. 380-38., W^hrugton _Novemto .o 

This paper is a contribution from the (Mice of Fbrage-Crop Invest,, 
nations BurL of Plant Industry, U. S. Department of Agriculture^ M4 
iL' aiba is a biennial plant. In the spring of 1916 Melilotus seed f,«, 
various districts was sown at ReMeld. S. 

In these two districts, seed from Alabama gave about 5 % of plants whick 
flowered and matured seed during the first year, these ^ants did 
differ in most respects, from the typical biennials, but they a 
died during the following winter. The principal difference betweeii u,. 
plants which flowered the first year and the biennial plants lies in the r.«; 
that of the former is a typical taproot with 40 enlargement at the crow,, ani 
no crown buds ; that of the latter normally possesses these characters. 0,1 
the 27th. January, 1917, 275 seeds of the annual plants were sown in p,„ 
in a greenhouse ; plants were obtained which, by May 25th., measr.^ 

4.5 to 5.3 feet, and were in flower. . i ,■ „ , 

The white-flowered annual variety may very likely be found in othtrs;.. 
tricts of the south of the United States than those mentioned. It 
nrobably be of great economic value as a winter crop m the south -,i tut 
Ciilf States, and in the centre and south of the United States as a suuiiik- 

hav crop and for green manure. ■ • 

' The acreage under M. alba in the United States is rapidly iiicreK,. 
the most serious obj ectioii is the difficulty of eradicating it by autumn pinigi 
ing. This difficultv may be overcome by using the annual.variety. 


165 - The Eragrosiis of the Argentine and Uruguay : Their Value as Fodli 
Plants. — Girou-v, Carton D., m Bildin del Mini^icrv^ de A:^ncitlturii de /.» .V.?.:'! 
{Evtrnclo), pp. :o, liirs 5. Buenos Aire?, 

This paper is a summary of the various works aiming at making k'lriw 
the species of Eragrosih in the Argentine and neighbouring coutunc 
especially with respect to their fodder and agricultural value. 

The following species are included in the herbarium of the Aig'.* 
Ministry of Agriculture, or desetibed by various authors for the Aree. 
or for Uruguay ; — . 

EragrosHs airouhs — alrovirens — hahiensis — bfasiliana hyasiluiisiy 
calotheca - capillam — ciliarh - diplachnoides - clegans ~ Eng'r'.': 
-- expansa — flacdda — hypnoidcs — interrupta — iindman 7 vi ~~ longip 

— lugens — major — megastachya — mexicana — inicrostachya - 

— Neesii — ncomexicana — nigricans — orthoclada — pilosa — pldvi 
poaeoides — poly (rk ha — psammodcs — pnrpurasccns — refuscens — 

— re-tinens ~ rosea — seminuda —^sfriata — superha — tnfiora — Iran 

— uniolae — verticillata — virescens. 

These species are found over a large area ; the most common . u' 
pilosa <and E. higens. valuable fodder plants in ploughed laud. They u" 
the most diverse climatic conditions, adapt themselves to all soils, hut p 
fer clean ones, profit much from fertilisers, espixially lime and plu^pli-'^ 
as was proved experimentally by the author. They are propag-'i 
by seed. As they do not grow very thickly they yield better wlien uns 
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til other Graniineae and with I/egumineae. The earliest arc £. lugens 
d E. pilosa, followed by E. major, E, poaeotdes, E. mexicana and E. me- 
stachya ; the others are less tender and, consequently, late. They are 
tter suited to pasture than to hay, partly because they bear being grazed 
ry well. The niost*tender, and, therefore, the most valued varieties, 
I'e an average yield of 2.58 tons of grass per acre, which is reduced to 0.79 
ns of hay (some do not give half this yield) ; those which grow best yield 
nil -2 78 to 3.18 tons of grass acre, giving from 079 to 0.99 tons of hay- 
Analyses made in the Laboratory of Agricultural Chemistry of the Minis- 
V of Agriculture (Buenos Aires) gave the results shown in the appended 
ble. The narrow food ratio of the Argentine Eragrostis hay, which shows 
m to be superior to natural meadow hay and ray grass hay, explains the 
eferviicc cattle show for them. 

Analy.^cs of Argcnhnc Eragroslis Hays. 

‘ I ! Aveiiii^e 
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66 Important Range Plants : Their Life History and Forage Value. — Sampson, 

Arthur, W., in U. S. Department ct AzriadiKre, EMtim'Sn. s i> pp. 63 +LVI plates. 

. Washington, October S, 11)17. 

! The Forest Service of the United States Department of Agriculture, in 
H.|X'r.itioii witli the Bureau of Plant Industry, undertook, in 1907, in 
se Wp.llowa National Forest (north eastern Oregon) a study of the forage 
Oils cif grazing land in order to determine the habits, requirements and 
:e history of the moie important sixcics. By observing bands of sheep 
liile they grazed, the plants preferred by them were ascertained. The re- 
tivt value of each variety was determined by stud>dng its abundance, dis- 
ibatiou, time of flowering, aggressiveness, reproduction (both vegetativeiy 
hi by seed), seed habits, palatability, food value at various times during 
h grazing season and ability to withstand trampling. 

Though the results are largely based on observations in the high moun- 
biis of Oregon at altitudes between 5 500 and 8 000 feet, they should be 
5 ^‘ful in revegetating the range throughout the West, since many of the spe- 
described are widely distributed, and the genera represented are among 
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Moist-ufC f£(^uiT 6 ffi&yiis of the species studied (ifid the ^exYninciUve 
of their seed. 

l,ocat name 

Scientific Name 

} 

Soll-watei 

coo tent f* time i ™ 
of excessive ; 
wilting 1 

germiiiatijj 

power Of s(f4 
PC'' cent 

Huckleberry 

Vaccinium m^miraHaifum . , 

% 1 

” J 

% 

Itoimtain Onion 

Ailiutn valulutn 

14,0 — 16.0 # 

37, D 

Slender Heed Grass 

; Cit»ia laiifolia 

13.5—16.0 A 

79.0 ■'861! 

Tall Meadow Grass 

; Panicvlarid nervata 

12.0 — 14,0 \ 

85.0 

Tall Swamp Sedge 

Car$x ^xsiccata 

28.5 — 24^® 

IS.2 

Black Haur-graas 

DesekampstA utropurpurM , . 

ia.5 147 \ 

- 


yeratrum viride 

ii.o~r4.5 : 


Firewced 

, Chamaenerion ungust^olium . 

8,2—11.5 ] 

16.5 

Fire Willow 

Sfliix Scowifriark* 

- 1 


Porcupine Grass 

Slipa accidenialis 

9.5— ri-5 f 

27.0 

Rush 

junetts MertensidHUS . . , . 1 

— 

- 

Rush 

Juncus ortkophylhis 

— B 

- 

Small Wild Onion 

Allium fibf ilium 

~ 1 

- 

Smooth Wild Rye 

Klymus gUucus 

7.5 — 9-8 \ 

2(,2 

Tufted Hairgrasa 

Deschampsia catspilosa . . . 

11.5 — 14.5 1 

20.0 — ;;i).0 

Wild Celery 

Ligusticum origanum .... 

8.0— 9.5 \ 

2-0 — 11.; 

Wild Onion 

Allium plalypkyllum .... 

— ! 

- 

Wood P^ush 

Juncoidis, parvijlotum .... 

lO.O — X2.5 

'•i 

Butterweed 

Senecio (rtartguluris 

11.5 — 14.0 \ 

18.0 — 36.0 

Coueflower 

Rudbeckia i)iTiif?H<a/is .... 

16.0 — 18.3 / A 

11.0-14,5 

Marsh Pine Grass 

Calamagrostis c^lMd^1^sis . . 

ii.o — 14.0 ) nod 

59-5 -B6,j 

Mountain Timothy 

PhJetim alpxnum 

14.0 \ B 

58.2 — 760 

Sheep Sedge 

Cdrex iUoia 

14.0 ] 

273 

Big Bunch Grass 

Agropyron spicatum .... 

5-5 ~ 7.5 

:S.: 

Blue Bunch Grass 



— 

II.O— 2I,|> 

Elk Grass 

Car^x GeViri 

6.5 

60— 350 

Geranium 

Geranium viMOUSiiinum . . . 

^ i 

29.' 

Horsemint 

Agastache tirlicifolui .... 

- 

16.0 — :8,} 

Ijttle Bluegfass 

Poa Sandbtrgii 

6.5- 7-5 

7.0-384 

Uttle Needle Grass 

Slip* minor 

9.2 — II. 5 


Mountain Bunch Grass 

Feduca viridula 

7^— 9-5 

12.2 

Mountain Dandelion 

Agoseris glauca 

8.0—10.0 

29.0 — 41.0 

Mountain June Grass 

Koeleria criii^a 

10,0— ry.3 

14.0 — 16,0 

Mountain Wheat Grass 

dgropjTOu violaceum .... 

6.0— 7.3 

85.5 

Onion Grass 

■VfeJtca bella 

6.3 - 5.3 C 

l-o 

Pine Grass 

Calamagrostis Suksdorfii . , 

3-5 — 5.5 

69.5 

Red Bunch Grass 

Agropyron flexuosum .... 

_ { 

- 

Rush 

Juncus confusus 

— I 

: 

Rush 

/«»u‘us Parryi 

5-5 — 7.0 1 

' 

Son Cheat 

firomits hiyrdeaceus 

5-5 1 

63.3 

Spiked Trbetuni 

Triseiuvi spicatum . . , ^ . 

7-5— 9.5 1 

i 9 d 

Short-awned Brnmegraas 

Sfomus marginatus 

5.5 — 8.0 1 

35 0 — sb 

Tall Bluegrass 

Poa brackyglossa 


- 

White Foxtail 

.Stlamon velutinum 

6.0 — 8,5 

43,0 -8t} 

W’ooUy Weed 

Hemciitm cynoglossoidts. . . 

8.0 — 10.5 

9.3-12.! 

Yarrow 

; Achillfa lanulosa 

, 10.0—12.5 

i6.5"9fl.« 

Alpine Redtop 

! Agfosltj Po$sa< ...... 

j 70— 9.5 j 

, 29.0 —4i« 

Blue Beard tongue 

1 PerUsUmon proctrus .... 

8.0 — lo.o 1 B 

; 18.5 

Skunkweed 

j Polemonrwtw pulchertimum 

r 

7.0 — 10.0 ' tad 

1 32.5 

Slender Hairgtass 

• Desekampsia elongaia .... 

8.5—15.0 1 Q 

41.5 -JW 

Wild Bucksrtieat 

i Polygonum pkyiofaccaifotium. 

8.0 — 10.0 1 

! 5.0-13} 

Talerian 

1 Valeriana sitekensis 

■ 

1 *1.5-2^ 
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i^e most important of those of the Western ranges. The bulletin gives a de- 
y-iption and a natural size photograph of each important species. 

The appended Table gives the relative water requirements of the most 
nportaiit plants studied. The relative ability of the various species to 
fithstaad drought was ascertained by determining the amount of water re- 
laining in the soil when the plant had wilted to a point from which it 
5uld not recover. For artificial determinations the plants were dug up, 
rith the roots undisturbed in their own soil, particular care being taken to 
■yiie off as little of the root system as possible. The lump of soil was 
aced in a wire basket and put back into the hole made by digging up the 
ant. After the plant had regained its strength it was slightly raised 
order to increase the rapidity of the drying process. For plants with 
?eply penetrating roots especially, the soil was sometimes dug away ?ll 
tund the plant, leaving in place only the central core of soil ; when the plant 
id wilted completely the moisture was determined by taking two samples 
th? soil. 

Ill order to compare habitat requirements, the species are grouped in 
iree classes. 

Class A. — Plants of high moisture requirements, living in saturated 
li!. such as open marshes, wet m'eadows and bogs. 

Class P. -- Plants of medium moisture requirement, in relatively heavy 
Is which are saturated during the early part of the season, but later con- 
n a medium amount of water. 

Class C. — Plants of low moisture requirement, in well* drained lands, 
m glades, and exposed situations. 

The table shows about *|^ ths. of the most valuable forage crops to be 
'-land plants. The vegetation of wet lands is v?r>' luxuriant, but little 
Drec'iated by live stock and of low' food value. 

The data on the germinating capacity of the seeds (see Table) were ob- 
ml from the seed-testing laboratory of the United States Dcpaitment 
.\gricultuie. 

In another table are given the time of flowering and that of the ripen- 
tothe seeds of 51 species for 3 consecutive years (1907, igo8, 1909), 
fv show that the flowering period varies more than that of seed maturity. 
Speck'S and conditions considered, the flower stalks are mainly produced 
ween July 5th. and August loth.. and the seid matures between Aii- 
;t 15th. and Septenilxir ist. These periods are influenced by physical 
tors, but far more so by the weakening of the vegetation due to overgraz- 
. The periods of flowering and ripening are thus retarded, and, in ex- 
me cases, no flower stalks are produced, and the seed has little or no 
miiiative pover. 

' Composition and Improve msnt of tho South-Western Ranges of the United 
States. — See ^^o. 188 of this Review. 


" Influence of the Time of Cutting on the Amount and Composition of the 
Hay Produced. — See Nq 184 of tWs Review. 
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169 - “ Bate’s Big Boll”, an American Variety ol Cotton Tested in Sicily, 

Prestianni, Kunzio, ini/ Co//ir<Vof^, Year I<XII, No. 30 , pp. 271 - 273 . OisaleMosj 
rato, Octol)er 30, 1917. 

This paper gives the results of experiments carried out inSicilysi, 
1911 to find a variety well suited to the climate of the country and capa] 
of yielding a product more abundant and of higher quality than tli&t 
cotone nostrale (local cotton-plant), cultivated since remote times 
the districts of Sciacca, Meiifi and Ribera (Sicily). 

Among the varieties tested, an American one, BaWs Big Boll, prey; 
valuable and steps are being taken to increase its cultivation. In 1915 f 
production of .=.taple in the district was 1.968 tons, in IQ16, 3.936, nnd 
1917 it must have been 9.84 tons. 

The characteristics of the variety arc; 

A vigorous, pyramid-shaped, bushy plant, with strong, dark red bi- 
ches ; in frcish, deep soil it leachts a height of from 23 % to 29 
and, on the average, in clay (non-irrigated) soils, n height of from 1*^5/ 
19 inclres. The leaves are r;dher large, of a deep green colour, with, 
the most, 3 oval acuniinatc lobes. The flowers are large and pink. Ij 
capsuk^s are large, oval and loimd, with 4 to 5 cells and 32 to 34 tints 
staple. Ripening begins at the end of August and continues thioughf,: 
October. 

The average yield of uuginned cotton in noii-irrigated soils is {remh: 
to 7.16 cwt. per acre, the avcnige yield of staple, from 38 to 39 % (33 oy 
the most for loc'al cotton), 

^ The staple is fairly strongly attached to the seed, of a Qitmi 
white, not very lustrous, soft, of an average length of 27 to 29 mm.i 
average resistance, homogenous. Its commercial value is much above tl; 
of the local plants. 


170 - The Ailanthus {Ailanihas giaadaJosa) as a PapeNYielding Plant - 

Fedele, V., in La Nwora ALricolhtra del Lazio, Year V, No. nS, p. 34>. K;:: 

December x, 1917. 

Some years ago (of. II Coltmdore, Xo. 4, Jan. 24, 1909) the autlier i 
a result of experiments he made, mentioned the ailanthus as an exedd 
paper-yielding plant, it has the advantage of growing well everywk^ 
even in arid or purely rocky soils. By pollarding every three years 3! 
keeping the crown about 3 y^ to 4 ^4 feet above the ground the autlion'i 
ta ned about 200 lbs, of wood, which yielded 44 % of an easily bleacliedct 
lulose of a quality suitable for paper pulp. In 1909, the author estiiuaUd'i 
value of this cellulose at 8^^, per quintal of wet material ; at the pre'C 
day that value has increased greatly. One acre may contain from 240s 
280 trees, which, under normal market conditions, would give a profit: 
£ 8 per acre every three years. 

171 ~ P/ukene/ia conophora (“ Ngart a Ntw Oil Plant of the Camerooiiij 

See No. 138 of this Reviei». 
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- The Importance of Sweet Sorghum. -■ Pii:DALLu, andr^, in' Con>pus rendus 

(i(5 .‘-Vtmrfs deVAcadmie d'A:^riculfurf,Vo\, III, No. 38, pp, iogi-1095. Pans, Decem- 

kr 5. ^917. 

The author, after having shown how old is the cultivation of sweet sor- 
iju (Sorghum vulgareVitrs.^va.i. saccharatum), desaibes his experiments 
h this plant, which he has grown near Paris, and which has done well 
re. paitly ripening its grain. When replanting the young plants he ob- 
, C(lthat the stems could be made to multiply by embedding or hilling up 
-tedlings. By this method he was able to obtain strong plants with 
r 5 stems instead of one, each of which produced a panicle and, in August, 
t'hed a height of 6 feet, some even exceeding 8 feet. 

The uses to which all the diffeients parts of the plant may be put are 
cribed. 

Stems. — In the climate of Pfiris the sugar content is only 4 to 5 % 
v'icch''.ro.se, without reducing sugars. According to the uutlior, the un- 
'sti.llisable reducing sugars of sweet sorghum are derived from the fer- 
mntioii of the stems before treatment. In southern countries the sugar 
Uei)t is from 10 to 15% (i), with 2 to 4 % of red uci rig sugars. Some 
K-growers of the soutli cultivate a small quaytity of sweet sorghum to 
piigthen the alcohol content of the wine. 

Stem residues. — With the abundant fibre of the plant the author 
xat-iled ill producing a good pajx^r. Analysis showed the stem to con- 
11 15 to Tj of fibre, or 29 440 lbs. of stripped stems gave 2 iirdric tons 
paper pulp per aert, 

Teavks. — A good food for rabbits, wiiieh the author fed on them, 
KHigli poisoning of livestock has been reported from Egypt aird the In- 
' caused by young or badly (levclojx:d leaves containing a eyairogenic 
co-uli . dhurriuc (2). 

Roots. — May bo used for making alcohol. 

ihcMX. — The author obtained about 100 gm. of grain per plant. In 
: siutli this yield may be 200 to 300 gm. ; 100 gn4 of grain give 72 gm. 
:r.-,l]<(l grain and 28 gm. of ghiinc'S. 

Thi: grain, which has a large reserve of starch, nitrogen and fat, gives 
)uavn flour with a good flavoui which may be mixed with wheat flour 
bri arhiiaking (3), It may be used for feeding livestock. 

IhX'Jli-S. — The author extracted a colouring matter, which hens stud} * 
It is characterised by an orange-red colour in dilute solutions of stiong 
ds. changing to violet with alkalis. A drop of this acid solution, added 
^'atcr containing lime salts, gives a chaiacterstic vicdet-pinklake. This 
iaaring matter di{‘S wool and cotton grey with iron, violetgrey with topper, 
kish-viokt with aluminiiini, more or less dark brown wnth alkaline bi* 
■auictc. It also dyc^s leather. 


U .'ViUE, Rerwt' r/na’tjiajvcf, AA'l. XN, ; KlViiRn.\:yi gECQ, Mamd pf^'iquc 
^'■^ ‘i uUurc cn Al’^rie. (.-Iw/Ztor}. — U') n, tullun's colonuilcs ■, JiARiteL and 

INitr. DicHonniiifi dc I'AKdcuUvrc {Aulhr.) — 13) nuv No. r»-. U'd.) 
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17^ - Relation of the Transformation and Distribution of Soil Nitrogen to the ^ 
tion Ot Citrus Pl»nts.-MC Beth, J , G. (Physiologist, Soil Bactmology and Majts 
trition Investigations, Bureau of Plant Industry, U. S. Department of Agncultur.), 
Jou„m ol .uncultmd Resmrch. Vol. IX, No. 7,pp. <83-252, to figs. XXX tables, 
graphv of 14 publications, Washington, D. C,, May 14, 1917. ^ 

The total nittogeil content of Californian Citnis lands is often low, j, 
the quantity rendered assimilable through the natural processes ol 
ficatL soon becomes inadequate to the needs of the plants unless it is m; 
tained by the addition of commercial fertilisers, cover crops manure, e- 
On the other hand, the low rainfall of the districts in which 
erown and the furrow system of irrigation practised, cause an luej, 
distribution of the nitrates in the soil, so that the solution of the nitt, 
problem depends, not only on a knowledge of the factors <iduenc,ng ,1^ 
fication, but also on a knowledge of the forces controlling the d stnkb 

of nitrogen in the soil. +^+4,1 os 

In order to solve these problems the author carried out at the 
Experiment Station grove at Riverside. Cal. a series of fertiliser and ini^. 
tion experiments with various Quantities of ammoniacal and nitric mtr.igi 
He came to the following conclusions : - 

EertHTSER - i) Dried blood. - Seiin-and soils often fad to nitn 
.tried blood when added in I % quantities, but invariably nitrify- ,1 whei^ 
is applied in quantities not exceeding those used ordinarily under field C(,k| 
tions In the first case it often produces large accumulations of ainiTiOc: 
which do not occur in thcsecond. Semi-arid soils to which has been added i ', 
of dried blood mav lose, during a six weeks' uicubation period, 50 % olty 
nitrogen added. As they frequently give off a strong ammoniacal smell, tb 
loss is probably largely due to the volatilisation of the ammonia. .%• 

monification or nitrification studies on seiniarid soils to which l %ofdrX 

blood is added are of doubtful value, and may lead to erroneous concliiGot 
2) Green manures. — These, especially the legume varieties, nit. 
ver^^ rapidlv ; half of the nitrogen contained in the green plant tissues s 
be converted into nitrJttes in 30 days. They also form a valuable sojii: 
of energy for the non-symbiotic nitrogen-fixing organisms. 

B) Irrigation. - i) The furrow system of irrigation often earns 
very imsatisfactor>' distribution of the soil nitrates. In many Citrus gro\i 
morethan rds.ofthe nitric nitrogen in the top 4 feet of soil are loe 
in the surface 6 inches, in which, owing to the frequent cultivation, fewt«c 
ing roots arc found. This system also frequently causes the formationij 
nitre spots (i) , where, if the soil is heavily fertilised , as much as i % of iiitr:, 
gen as nitrates maybe found by surface scrapings. These spots, or .-alt crus; 
attributed by Hiegard to rapid nitrification of the organic matter of t 
soil, by Headden to the fixation of atmospheric nitrogen by nonsynibop^ 
bacteria, and by Stewart and Peterson to the leaching of nitrates alreM; 
in the soil. are. according to the author, rather to be attributed to the m 
ment of water in the soil. Their characteristic brown colour depend 


(i) On the subject of nitre spots, see N^i. 129 of this Revu'W. {Ed ) 
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jy factors, of which the most important appears to be the deliquescent 
racter of the calcium nitrate. 

When the furrow system of irrigation is used the fertiliser should be 
aghed down somewhat deeper than the land is cultivated, thus placin^^ 
food within reach of the feeding roots, because in the cultivated zone, 
inigation tends to carry it away from these roots. 

Much nitric nitrogen is lost from citrus lands by leaching. The most 
ctive way of preventing this loss is by growing a winter cover crop. 

2) Basin irrigation or overhead inigation give a more satisfactory dis- 
>ution of soil nitrates than the furrow system. The first seems to give 
ter results whei; combined with a mulching system. However, the rapidi- 
with which materials rich in nitrogen decay would seem to make it 
Ivisable to maintain a constant mulch with these materials, as the nitn> 
produced would probably be much in excess of the needs of the tree. 

1 much loss would result, 

C) Mottled leaf (i). -- This disease is usually more marked in plots 
ited with large applications of commercial nitrogenousfeitilisers,andi'^ 
piently {but not always) associated with a high nitric nitrogen content c l 
surface soil, a content which may be due to unfavourable condition'' 
;he soil. An extremely variable supply of plant food and soil moisture 
ybe an important factor in mottling. Mottled leaves usually have a 
her moisture and nitrogen content than healthy leaves. 

-The Teak Trade of Slam. - Uavsi'S', C., in Commffce Rtbnrtt, Nu. 03. p. 27', 

Wf.shinijloii , D, C,, 

The teak forests of Siam are mainly located on the hillsides in tire 
them part of the Kingdom, some 500 miles from Bangkok. The teak 
s are girdled and allowed to stand for several years before being felled, 
the logs are theq dragged to the nearest stream and floated down, 
diing the sawmills at Bankgok, fully seasoned, in about 5 vears from 
time of girdling. 

Teaklogging is regulated by the Cnavernment, and only trees of 76.5 in- 
5 girth may be girdled. A Craveniment counting station is located at 
mampoh, a village situated on the River Chan Phya, 155 miles from 
igkok. The average number of teak logs arriving at this station each 
ris estimated at 100 (Wo, and in addition about 20 000 logs, cut from the 
st region adjoining Burma, are floated to Moulmien. 

'Die total annual output of cut teak of all grades amounts to roughly 
'‘)0 loads of 50 cubic feet, but of first quality the yearly output would 
h reach only ab nit half the above estimate. On reaching the saw^- 
fs the logs arc usiuilly squared and the first-quality squares are graded 
■>rdiiig to the British Admiralty specifications, and are designated '' Ru- 
e first class". 

biam.s total e.xports of cut teak of all sorts for the fiscal year ended 
'"‘h ji-. 1916, and for tlie preceding year consisted of : — 

S;'C R. 1.716, No. 1:25. {£./,) 
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Cut Teak 

Squares 

Flanks. 

Shingles . • ■ 

I^og and btUl ends 
Scantlings . ■ ■ • 
Other 

Total . 


1914-15 

Tons Value 


344-’^ 
:: 3lo 
345 

7 447 
i 4 37 


S 1 33 ^ 535 
rqi 080 
12 550 

24 175 
249 240 
50 870 


(|I^ $ 1 866 45e 


1915-16 

Tons Value 

30 980 
3060 
238 

I 051 

10 313 

1 328 


$ l 124 I«i5 
231 735 
8 130 
36 f>zo 
368 H y 

4850 

17870 $i 8 i 7 30(, 


Of the expert, chirlnp =913-16, met cf the teak sqv, ares went tol 
liT HoiiekoiT took uoarlvhtil the ton.k planKs, the teo.k 5^hlngUswt. 

;!;■ -''."r • 

K.mg, while scantlings were hnight chiefly b> India. 


live stock ■ AND BREEDING. 

1 ,e ^ Reaction Produced by the Intra-Palpebral Injection of Mallein. - 

Senes V, Year VI. No. o, pp, . v7-eo=, Sil. 1 . 1. .!.,,. 

The diagnosis of gUuineis by means nl the reaction prodiiced by 
intrapalpcbr'al injeetion. propose,! by t)ie aiitlior 1914. 1=*^^ been wife 
r.sed having been officially adopted for use in tlic Allied armies. As . 
author has applied it to a considerable number ot cases, he has been ..he,' 

• nake nia nv observ.itions, which have lea. 1 him to the conclusions giveinea., 

If on'account of numerous reactions produced by intra-prdpebriu g 
i.xdioii. or for other causes, sclerosis ot the conjuiiclive tissue is ohsemr 
in the lower evelids, the mallein should be injected into the upper eyea. 

In the case of a, nega tive iutrapalpcbra l react ion m subjects a'rK- 
t’sted several times bv'this method, and for whuh the jXTiod of llnh: 
iutrapalpebral reaetion is unknown, a nuninium period of 15 days rlioa 
he allowed to pass before repeating the injeetion. It this precnuliinu 
not tiikeiT a subject still infected with the living OT^ainsm may bethour. 
to be free from ,i»lnn !ers. 

.76 The Tntia Palpetial.Rftaclion in the Diagnosis oi Epizootic Lympbangius 

— T axfr vnchi, a ., in I! i /- •b’.e.’rc Sm (.■- \ , y- ’• \ ! , N-'. i", pp- - * . ' - • 

Uolmv.na. fH't. ;-ii- 

The clinical diagnosis of eiiizootic lyni]ihaii^itis. althou^li 
fairlv easv is, however, not always i^ossible. and under practical emsini'^ 
ihe microscope ml always av^iihtble for identifying tbe charaacul 
UiVOT.TA crvjlococcus. For this reason, tlie writer has sought a --‘■ 
luethod for diacnosin].; this infection, ba>cd on the so-called ‘‘ 
local reaction, /. c., mi a sj'iecial state of s]iecific hyvicrsciisibilitv el t- 
affected subjects. 


0} S<c H. June, i;n7. No. '6r ami August, N". 73i 
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The test materials are prepared in the following manner to 1 part of 
s, collected aseptically and known to be free from other microorganisms. 
, arts of ether are added ; shake well, then leave to stand for ^4 hours ; the 
ler is then evaporated off on the water-bath ; make up to the original 
imiie with distilled water and leave to stand for 24 hours ; then heat at 
) C on the water bath for 15 to 20 minutes ami allow to cool ; centrifuge for 
to 30 minutes at 2000 to 3000 revolutions per minute; decant ofl' the 
iikl part, which constitutes the vaccine to be used for inoculating in 2.5 
3 cc. doses, according to the number of crypt(.)cocci in the pus used . 

The injection into the eyelid i 5 carried out in the usual way. 

In healthy animals, or those infected with a disease other than epizo- 
c lymphangitis, the injcctimi gives rises to an oedema localised at the points 
injection, or which at the most extends to the lower eyelid only. This 
lema is produced in l or 2 hours after inoculation, attains its maximum 
ween the 8th. and loth. hours, then being slowly reabsorbed, and disap- 
iring entirely after 20-24 boars. On the other hand, in animals infected 
h epizootic lymphangitis, the local reaction, wdiich commences 2 to 4 
ITS after the injection, already extends, between the 4th. and 6th. hour, 
all the lower eyelid, sensibly reducing the palpebral opening ; the oedema 
L^ads gradually and, after 24 to 48 hours, reaches the lower border of the 
;oniatic crest, ■;)asses it a little in front whilst progressing backwards 
.ards the lower mandibular arch, which it may even reach. This local 
ctioii lasts several hours, then slowly diminishes up to the 3rd., 4th, 
jlh.day. The ptindent conjunctivitis occurs .} liour^ alter inoculation and 
leasts- in 24-48 hours. 

One test for the intra-pal jX'bral reaction has jjO inhiiience on successive 
The most intense and lasting effects of t e reaction are sliowa by 
liials in which legions have already commenced. 

Die use of this method of diagnosis, combined with treatment bv ar- 
iii, which was tested bylhwERO {Moderno Zooiairo. Scientific Part, IQI/, 
■>, p. 129). w’ho suggested its use, would, thinks the author, cansethe dis- 
‘varance of the centres oi infection froni w’hich the disease spreads. 

'The Treatment of Epizootic Lmphangitis (i) by Means ol the Autolysed Ex 
tract of Yeast, — Nicolle, .sr, Fayet ana Titoche, in Compiei Us .Sowrs d: 

Uicad-^mie Sciences, Vo!. CI<XV, Xo, pp, 1H4-111S. Faris, DccemK-r 31, tqi~ 
To fight against -epizootic lymphangitis, caused by the cryptococcus 
rn'ered by Rivoi.ta in 1873, organism very close to the yeasts, the 
hors have tried group antigenoiherapy. In beer yeast, they have found 
leap and efficacious therapeutic agent. Used unchanged, after the ac- 
' of alcohol -ether, it remains without effect and ca.iises abset^ses, caused 
the great lesistancc of the cell w'alls. Used as an autolysed extract, 
chthc authors propose to call “ tivolfinc it is quite successful, causing 
h effects. In this way is given a mixture of antigens, some of whieii 
evidently identical with these of the eryptcx'occus. 

(d Set' R., .Ansrnst, 1017, Xo. 73.^ ) 

ntm] 
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To prepare the juice, pressed yeast is aiitolysed for 24 hours at 3;^^ 
in chloroform vapour ; it is then centrifuged the supernatant iquor 
off phenol added ; the liquid is then sealed up in small Phials. 

describing the excellent results of their experiments, the author. 

advise the following technique : 1 ^ x + 4. t .. 

At first inject 2 cc. (under the skin of the neck) to test the sensibint, 
of the subjeel ; after 4 to 8 days increase the dose to 5 cc., according toth 
case • after another 8 days, give 10 cc, ; it may be advisable to give 05 


two subsequent injections of 10 cc. ^ 

At present, the authors are considering how to deal with possible 
ures and how to decrease the length of the treatment. 


I -8 - Leucocytotherapy ; or Aseptic Pyotherapy ; |Ife Use in Certain Cases of Equit 
Lymphangitis. ■ - Briu^e, J., m Compus ym<h<s des Stances de rAcodame dts 
Vol. CLXV, Xo. 27, pp. 1121-1T23. Paris, Uccc-mlxT 31, 

Two authors, MM. Beijx and Veltj, have, independently of onei^ 
other, carried out successful experiments on the use* of, pyotherapy mfe 
treatment of epizootic lymphangitis of the horse ; ]nis obtained frorat: 
lyniphangitic lesions is diluted in ether, then in water ihiysiologically pk 
nolated ; the diluted pus is injected under the skin or in the jugular vt:: 
of the diseased horses, at intervals of a few days aiui at doses varviii- V 
tiveen 2 to 6 cc., corresponding to 0,2 to 0.6 cc, of initial piis. 

These authors believe that the action of the pyotherapy is 
sjmdfic organisms contained in the piis: to the cryptococci. They condk 
the dilution of the pus as a “ py^ovacciiie ", and the method of tri atnicr,: 
as "vaccinotherapy’' derived from the Wright method. 

HoUever, M. Vklu has shown recently that the pyovacciiie haMu: 
a strictly specific action and that it is efficacious in alfections having r: 
connection with epizootic lymphangitis (fistnlae, various suppuratiori 
and M. Beun has successfully employed the method against ulcerons 
phangitis by using the pus produced by that affection ; yet, in iileemr 
lymphangitis, the'^pus often contains a very limited nmnber of microori;a: 


isms. ' 

These two facts attracted the author's atlentiou and he asked wkr.r 
the efficacious action of the pus was due, not to the specifn organisiibtp 
contained, but rather to the leucocytes and rernaiiii of leucocytes ti'. 
they contained ; whether, in other words, the same satisfactory ns'n: 
could not obtained by injecting absolutely aseptic ]nis, like thiit i 


" fixation abcesses 

Experiments on tliis subject were carried out by treating hur^es ^2. 
icring from ulcerous or epizootic lymphangitis with aseptic pus obtawc 
by injecting oil of turpentine under the skin of tho liorse’s thorax, 
removing, after 4 or 5 days, [ms from the abscess thus caused and niixit 
it with water physiologically phenolated. 

The author has obtained, by injecting asepik pm, results quite coiui^ 
Table ulth those published by MM. Bet.tn and Velu. He concludes that py*' 
therapy cannot be included under vaccinotherapy " and that it> 
is due to the leucocytes of the pus and their products. 
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Aseptic pyotherapy ” might be employed to advantage in equine 
'Ciphaiigitis and in affections where pyovaccines have already proved 
jefiil. ^ it will find a much wider application. 

The Poisoning of a Horse Caused hy Eating Paspaium distichum Para- 
sitised by UstHagOpsis deJiguescens,. - hug, Enrique, in the Amiga ik la 
fiifiii Af'ignltm, I,II, Vol.XXXXl, pp, 6 o2-6<j 3. Hiieiios Avres, Octo- 
hcr, ’.'ll?- 

It has been known for some years that Paspakm (i) is poisonous to 
liiiials; thtlSj Meuzk [ffandhuch der Tropenkrankheiten, 1913) showed that 
le hitter variety of P. scrobiculaium is poisonous. In the Argentine, 
miliir coiistations have been made by ; Rivas and Z.\xolli (La teinbla- 
?ra, IV Congreso Cieniifko ceJebrado en Santiago de Chile, 1909) ; Quevedo 
,aenti:iiiK-dad de los rastrojos, Revista zooiecnica, Xo. 28, iqii ; Paraplegia 
izootica de los ovinos (2), Ibid.. No. 33, 1912 ; La pataleta, Ibid., No. 37, 
jji2; Tvst\idio de un Aspergillus patdgeno ; Agronomia. Xo. 8-9, 1912; 
:n?.plegfu enzodtica de origen digestive, Boletindd Miniskriode A^ricuP 
ita, Voi, X\m, Xo, 6, 1914 ; Notas sobre una niu va enfermedad de los 
fines, Gaccta rural, 1914 ; etc.); Qukvedo and LiokiLrils (Knfermedad 
•taniforme epizodtica de los bovinos, Boleiin dd Ministerio de Agriculiura. 
113) ; j\rosCONi (Paraplegia de los equinos, Revista zootecnica, No. 34, 1912); 
COSTA (El Huecu, Thesis, Buenos Ayres, 1914). 

The author found that 2 kg. of dry Paspalnm distiehm strongly 
hy Ustilagopsis when given to a horse, caused para- 

legia after 2 days, paralysis and death after the 3rd. day. A post-mortem 
lamination showed the cause was poisoning. Another horse, given 10.6 
2. of P. distichum slightly parasitised, collected near Buenos Ayres, showed 
0 morbid symptom whatever. 

In intravenous injections in the pigeon, a to % decoction of the eX' 
•escenccs produced on the host plant of UsHlagopsis ddiquescens in a 5 cc. 
ose, and a 10 % maceration in a 2 cc.dose, proved quite harmless. 

Bacterium Pu/Iorum Infection. — pmge, j. B.,m the Tmmy-ninih. 

Anmal Report of the Massachusetts AiiricuUuffii Exptriment t^taiicn. Public Dccumen: 

31, pp. Sga-gia. Boston, 1917. 

During the years 1916 and 19 1 7 the studies on bacillary' white diarrhoea 
pullets have been carried out :\t the Massachusetts Experiment Sta- 
on along the lines established. The object of the work has been to improve 
lethods in diagnosis, to explain reasons for symptoms in certa in avian di- 
!ases at present but little understood and to aid in formulating methods for 
reveution and control. 

The work was divided in three parts : 

1) Specificity of B. pullorum antibodies, with special reference to the 
gglutiuins. 

2) Toxins elaborated by B. pullorum and their relation to specific 
^nditions in adult birds. 

(1) R,, 1017, X''?. S:f5, q:', 1179. — (") Xf"'*. iCCf Xo 103^. 
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3) Investigations concerning the production of antibodies, withsp^. 
cial reference to potency and rate of production. 

I. _ The work .concerning the specificity of Bactemm pullorum a,, 
glutinins has been continued since 1915^ have tests and procedures oji;. 
cerning the use of 25 strains of this organism isolated from birds in the Ststj 
of Massachusetts. Recently, more than 10 new strains have been added t,, 
this list. The data obtained and that being accumulated will relate tj 
thorough tests of the agglutinins elaborated by animals and birds agvii;? 

B. /jwZiorww, particularly with cultures of the B. coli, B. typhi, B. 
ferae group. At the present time 21 adult birds are immunized against j 
pttllorum and are producing definite agglutinins. Fourteen rabbits aiN) ar 
used for these studies, having been immunized and hyperimmunized duns 
the past year. 

II. — Up to the present a toxin which is suitable for carrying on piJ 
gressive work has not been found. Definite studies, however, are under irar 
toward th s end. The results up to date show beyond a doubt that tk 
toxin is endotoxic and also that it is most intimately connected with t'sf 
bacterial cell. It is hoped that these studies will lead to an explanatimu; 
its action in relation to some of the paralytic conditions in adult birk 
which in the last few years have been so common in the State <>f M:ij 
sachusetts. 

III. — The investigation concerning the production of antibodie s, who 
special reference to the potency and rate of production, was started in Ar ' 
gust 1916, and agglutinins artificially produced.. Blood from this stock b: 
been studied, and now attempts are being made to study the progeny thi^ 
vear to determine the potency of agglutinins elaborated in birds desceii ki 
from stock known to have definite infection experimentally pro(lnc«. 
These studies arc to be continued, with the hope that they will show tbt 
rate of production, and demonstrate why young pullet blood testing h:* • r.i" 
given as universally satisfactory results as the blood testing of birds th.u 
have laid eggs and have ovaries capable of complete function. Tlii- pr- 
blem has direct bearing on the routine work of testing breeding flocks Im: 
indications of Bacterium pulloYiini infection. 

1 81 - Studies on the Duration of Life : Temperature Ceefficients and Influencing Fat 

tors. - I. OSTERHOUT, W, J. V., Some Aspects of the Temperature Coefficients of ■ 

cesses, in the Journalof Biohda^l Chemistry, Vol. XXXTT, Xo. i, pp. 23-27, 1 tig.. ; 
bles. Baltimore, October, nn 7, — II. Loeb, J. and Northrop, J. H., On the IciluoiC: 
of Food .^nd Temperature upon the Duration of Life. /hi<f,pp. 103-121, 6 fig., 13 t.ilfe 
— Ill, Northrop, J. H., The ElTcct of Prolongatiim of the Period of Growth 'iitlit 
Total Duration of Life, Ibid., pp. 123-126, t tnble. 

I. — In most life processes the substances formed at a given moment 
liToken down suddenly. If the reaction forming the substance has a flii 
ferent temperature coefficient from that which destroys it interesting con* 
ditions may arise. The author has made a mathematical study of the rela 
tions of these coefficients. 

II. — In order to find out the nature of the causes determining the na- 
tural duration of life of metazoa, a quantitative method is required whicis 
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permit the duration of life to be represented as the numerical function 
,iie variable. Taking as a basis the fact that, in this case, chemical con- 
otisin the organism are one of the main variables, attempts were made to 
srmine whether there were a definite temperature coefficient for the du- 
on of life, and whether this coefficient were of the order of magnitude of 
t of a chemicgl reaction. The first expeiiments, made on fertilised and 
ertilised eggs of the sea urchin, could only be carried out at the upper 
iperature limits of the organism, because, at ordinary^ temperatures, 

5 organism lives for years. It was, therefore, necessary to use a form 
ose duration of life was short enough to measure the duration of life, 
•n at the lowest temperatures ; insects are specially fit for this purpose. 
^fKTCiLxiKOFF had pointed out that bacterial poisoning may shorten 
duration of life, '‘aseptic” (r. e. microorganism'free) fruit fl'e‘=' 
rosophiU) were chosen. 

Previous experiments made by the authors had shown that, with a 
)pei and adequate supply of food, the duration of the larval, pupal and 
ago stages are each an unequivocal function of the temperature, and that 
^temperature coefficients for each stage are approximately identical, and 
>of the order of magnitude of that of a chemical reaction, i. e, about 2 
more for a difference of lO^C. The experiments described deal with the 

0 main factors determining the duration of life : i) food supply ; 2) tern- 
ratine. All were carried out with flies rendered “ aseptic ” by a combina- 
iTi of the methods of Boodaxow-Detcourt and Guy^not. 

i) Influence of different kinds op pood. — The period of growth 
limited to the larval stage. Larvae cannot grow on glucose- agar unless 
a5t is added, whereas the imago can live without yeast. This difference, 
ly be due to the fact that the larva requites food for the synthesis of the 
mpounds of its body, whereas the perfect insect, which does not grow, can 

1 without such accessory substances, or needs them in such small quanti- 
s that they can be supplied by the hydrohffic processes within its cells. 

The flies from the larvae fed on yeast were placed on different culture 
edia immediately after hatching. It was found that, at 25^^., flies fed 
agar alone or on agar with the ntTcssary salts lived less than 2 days ; 
len dextrose and salts were added to the agar they lived over 8 days, 
d oa glucosc-agar they lived 28.5 days. At 300C. the flies lived as long 
.glucose-agar alone as when yeast was added (see Table I), 

Table T. — Effect of food on the duration of life of the. imago {both sexes). 
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There was also found to be an influence of sex ; on glucose^sg-, 
isolated males lived longer than isolated females or than mrxed 

(see Table II). ' 

Table II - Effect of sex (3 0 ° C . and giucose-agMjood). 

^ 'ir'" " c5t5 V ?! 66 1 5i 


Duration of life; t \ 

^ 2) IVFLUENCE OF TEMFEKAlTEE. - Larvd fcriod - The ascqd 
cultures, in Erlenmeycr flasks, were kept in water-mcketed rnck,^ 
reculated to + 0 1“ C. and containing water so that the hiimrdrty was alniji 
about 100 “/oA'lie eggs from the aseptic insects were put m the mtli 
tor and hatched vert soon after they were laid. The duratron 0 lil,| 
the larc^ae was reckoned from the time the eggs were placed m the w, 
bator till the time the pupae were formed. Six to ten cultuits w 
Tabte in. — jnpicnce of temperature on the duration 
of larv(d period of Drosophila. 


Days elapsed alter hatching 
of eggs 


Number of pupae fornied at 


27-5'’ (*)! 3oM‘'‘3if 


93 

1 05 I 'in 


78 - - 

36 


Total numbo: of pupae . - 41 62 196 30. j 51 '^73 

Avtv.ige dtiration oili'rvfil 
period in days from egg 

to pupation) 57 '<^ ^ 7 -^ 7-77 5-^2 .^,76 4.15 4 ‘ 


(1) tnies used were of the ctrth. to 22nd. a-eptie generation, 
{2) Plies used wetc of the 29tb. to 31s t. aseptic ge neration. 
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^de for each temperature. Temperatures less than lo^C. could not be 
led, since the larvae do not hatch below that temperature. Th’e results 
fee Table III) clearly show the influence of temperature, 

I pufal stage. — A similar influence is noticed on the diiiation of the pu- 
|1 stage, calculated from the formation of the pupa to the emergence of 
jC winged insect. 

; Imago stage. — A similar influence. 

To sum up, temperature influences the duration of all three stages, and , 
jiijequeiitly, the total life duration of the fruit fly. (See Table IV). 

I III. - A third series of similar experiments showed that a prolonged 
kiod of growth prolongs the total duration of life. It has been seen that, 
i the case of the “ aseptic " Drosophila, growth may be greatly retarded 
) absence of yeast. The prolongation of the larval stage affects 
kther the duration of the pupal stage nor (as is shown by these la.'^t 
[peiiraents) that of the imago stage. This proves the relative duration 
leach of the three stages tobe independent of that of the other two stages; 
lis coincides with the hypothesis that the duration of each of these stages 
determined by the formation or disappearance of a definite specific siil> 
ance. 

ABLK IV, — Infiuciice of fenipcyafitre on the UAal duration of life [Dyosophila). 
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h - Physiological Effect on Growth and Pe production of Bations Balanced from 
Restricted Sources. — hart , e. b. , mc collcm, e. v., Steekbock , h. and ht?kphrey . 

O.C.jin th(i Joufnal of A!;^ricul(ural Research, Vo), X,No. 4,pp. + Plates 18-32'. 

Washington, D. C., July 23, 1917, 

This paper summarises the results of further studies on the physio- 
'gical value of restricted rations. The early w'ork of the writers (i) de- 
lonstrated clearly the inadequacy of the accepted theory^ as to what con- 
itutes a balanced or complete ration. Up to that time total protein 
without reference to quality), energy, and ash materials were considered 
le essentials of a ration. The latter, however, occupied no position in 
expression of the standards developed which have been stated only in 
of total digestible protein and energy. It is, however, probably 


■,ij JIC-Coi.t.i:m, E. V., Stef-Nbock, H, and Hiwkrey G. C,, Idem, in Wise. A^r. Exp. 
Bui. 17, pp. 131-205, 24 fig. MaAieou,Wisc., loii. 
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true that in a practical sense and with the generally accepted kniwW 
( tn of feeding materials accumulated from a long and vaj, 

^Senfsuch stafdaTds have had and will continue to have very 
X but their limitations are also made evident by this earlier wirl] 

«ie writers and are emphasised by what they have smc^ done. 

To day a ration can be considered complete and efhcient only wlits 
contains pXn of adequate quantity and qualUy, adequate energy,, 
materia Jin proper quantity and proportion, and two factors ot tiikiH 
constitution (vitaiiiiiies) which the writers have designated ..s f.U-s.t; 

\ and “ water-soluble B In addition to these noniial factors, t,. 
may be introduced with natural foodstuffs the important factor of to,,, 
Thi^ ran be wholly absent or so mild its effects as to be entirely ubs, a 
when the other cssentialls of a ration are at an optimum .idjustii.uii 

ExPEMMENTAI, work started in 1910 ON WHEAT .«D COW! KATI*| 
- In order to locate the deficiencies of the all -wheat-plarit ration p* 
grain wheat gluten, and wheat straw), which had given fair growth, k 
las a failure in reproduction with grade Shorthorn heifers, a new Sens 
experiments was again started in 1910, using for the purpose \ngoioii-.S:, 
Holstein heifers of initial weights of from 200 to 400 pounds^ It u 
proposed that one group should receive its nutrients wholly from t leu: 
plant, another from the wheat plant, a third from corn gram and im 
Iraw, afourth from wheat grain and corn stover, while a fifth group*; 
receive its nutrients from corn grain with the roughage equal y mm 
between alfalfa hay and wheat straw. These rations were closely mrq 
rable in digestible proteins and net available energy and were bals.iKri; 
the ordinary sense of the standards. The animals were fed what they ■ 
consume of this mixture and, in adilition, received common salt anu n iv;:: 
water. They were allowed a daily run to an outside paddock free liudN. 
vegetation. T^eir records of growth and final status are given in Lihij 

Restriction to the wheat plant as a source of balanced luUi.e;.. 
did not sustain the growth of the heifers. Such animals also failed t" ' ■ 
oestrus and could not be bred. :Marked pathological conditions 
such as blindness, feeble and emaciated condition, and abnormal excita j ,; 
followed by collapse. The critical factors in this ration were pMU lua^ 
content and toxicity. This statement is based on records made by.t: 
animals of this species and on records with rats and swine. ^ 

In contrast to the all-wheat-ration group stood the all-corierT. 
group. The latter not only showed continuous growth, but Ivv:^ 
physiologically active and produced strong calves. The decline m weij 
at the end of two years shovvn by No. 575 was due to slow recovery ;>i 
calving. 

By the use of corn stover as a roughage in place of the wheat dr. 
growth was sustained but reproduction was only partially successfr... 
pendent upon the stamina of the mother. Where reproduction 
cessful in the first gestation period, it failed in the second, owing 
cumulative eSect of the wheat toxicity. • 

By the nse of alfalfa hay to take the place of one-half of the ^ 
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results similar to these with corn stover were secured. Growth was 
emlNh repredvetion normal in the first gestation period, but weakness 
peered in the second gestation. 



Thf and corn stover intrcdi'ced better salt mixture, p. little 

fieiit protein mixture, and probably a more plentiful supply of grewth- 
iiii ting '^ubstances. :dl of which, according to the WTiters’ hypothesis, 
lid either iudivi<lu:dly or collectively improve the ration but not nc- 
^-rily make it perfect. It might still fni) if the mass of toxicity was too 
'c. 

Faking the wheat grain did not improve it. The particular effect cf 
- a ll'wh cat-grain rations was to cause marked histological changes in 
nervous tissues of the offspring, The niot(')r cells partly degenerated and 
'Ijinal cord showed a more or less oedeinatous condition. Tlii^ w’as 
> g' us to the writers’ observations on swnne with w'heat-graiii feeding, 
wl'.eat-grain and wheat-straw rations growing heifers also showed 
ii'-tiaus of uerve degeraliOjP, as evidenced by blindness and great excita- 
iy. The cmise of the distirbance was due to the inherent toxicity of tlie 
-t grain and not to " deficiencies of vitamines 
diiTu grain plus wheat straw' allow'ed sustained growdli, but at a slow* 
■■ The offspring were w'cak or dead. Addition of salt to this ration 
it nonnal, indicating that this was the only factor needed for 
ket mitrition with tins ration, 

A physiologically complete ration such as the ctu'n-graiii and corn 
pr mixture could not be disturbed, at least in a single gestation, by 
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altering the calcimn-magnesium ratio through the addition of niagiiftij^jj 
salts. Even the addition of mineral acids to this ration, in such quantitjp 
as to make the urine of the individuals receiving it acid to litmus and 
in ammonium salt^, did not disturb its nutritive completeness. 

The addition, however, of wheat embryo to a com ration did cause ;]j, 
turbances, bringing about early abortions. Tliis was due to its high coj, 
tent of the to'J^ic material of the wheat kernel. 

Considering the influence of these investigations on practice, the wri^ 
point out that there is already much trouble with Teprod\iction by 
in the Dakotas, w^herever much wheat straw is fed with corn grain, h 
many cases where the breeding stock was only fed wheat grain and cert^ 
roughages, the calves were born either dead or weak, with great 
losse^^to many breeders. No one would have suspected that the rs.tiojuis 
a factor in these disasters, but it undoubtedly was the direct cause nttl 
trouble. 

Tlie data presented include also tlie study of the influence of thei 
factors on milk secretion. 

1S3 - On the So-Called Specificity of the Abderhalden Reaction. — boldyrkfp.u'.j^ 

in Camples des Seances ae la Saeiife de. liialo;ie,Xn\, I^XXX, 18, pp. 

Far is, November jj, imi;. 

The Abderhaj.d^x reaction is based on the fact, as yet unproved, thf 
the ingestion of albuminoid substances causes the appearance of specif 
proteolytic ferments in the blOod, ’ 

For 16 years, the author, in collaboration with M J, KNUZEFF,k: 
, has been carrying out researches on the work of digestion, as distinct fiori 
digestion. These researches, wliich have been carried out on 10 persoc^ 
hundreds of dogs, cats and birds, throw new light on the Abdkrh.^IDD 
reaction. 

Contrary to general belief, the stomach and the intestine withrs 
glands do not reniaxn inactive after digestion ; on the contrary, these 0:; 
gans carry out a well defined and intense work which is regularly intt: 
mpted by periods of complete repose. This activity of the stomach andc 
the intestine witH its glands, which takes place during fasting, hasbeti 
called periodic work of the digestive apparatus apart from digestion 
This is what takes phice : the animal being fasting, and the gastric ghne 
quite inactive, from time to time, with the regularity of clockwork, tisi 
pancreatic and intestinal glands as well as the gall-bladder, jxroducea^' 
cretion; this secretion is accompanied by intense rhythmic oontractioa>'' 
the stomach and small intestine. * * ' I 

This simultaneous “ work ” of the organs in question lasts from 2oj 
30 minutes in tiie dog, and a little longer in man ; the consecutive pM 
of rest , which affects all the organs in question at the same time, id 
about an hour in the dog, and a little less in man. 

Daring each i)eriod, 25 to 30 cc. of a mixture of digestive juiccb 
withdrawn from the duodenum of the dog, and 50 to 60 cc. from tliat j 
man. Tfi 's? puces contain abundant intestinal ferments that act on 
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ioid&; fats and carbohydrates ; they are afterwards absorbed without 
Qge in the small intestine and never reach the large intestine. 
Experiments by M. KniazEff and the author Ijave shown that these 
^ents, one of which is a proteolytic ferment, ^-)enetrate, during the period 
' work ", into the blood, where they can be easily demonstrated. During 
"rest" periods the ferments in question disappear from the blootl. 
jse appearances and disappearances take place with the greatest regu- 
ty, a fact that forms the first cause of error in the Abderhaldex reac- 
1. 

The second error is as follows If the blood of a man or woman is 
mined during the j^riod of work of the digestive apparatus, it is found 
tthe AbdERHALDEN reaction gives a positive result with any albuminoid 
stance (placenta, lungs, fibrin, etc.) On the other hand, if blood be exa- 
led that has been obtained during the rest period from the same subject 
the same day, the Abderhai.den reaction always gives a negative re- 
even with gravid females. 

As this reaction is not s])ecific, the author concludes, it has no drag nos - 
value, but it is very useful for showing the presence of proteolvlic fer- 
[^ts in the blood. 

- Influence of Date of Cutting on the Food Value of Hay ; Experiments carried 

oat in Denmark, — K.\I5TE.v, I VER SEN and Kristensen, R.K , in Tidikrij! for Plan* 
irat';, Vol. XXIV, Pt. j, pp. 405-.^35. Copen haj^en, 1917, 

The experiments described were carried out at the agricultural School 
Jaesgaards in order to determine to what extent the date of cutting influen- 
tk composition and yield in hay of clover, either alone or mixed with 
der grasses. The dates of the first cutting were: June 16, when the 
rer began to flower ; June 26, when the clover was in full flow'Cr and the 
3ses began to flower ; July 9, when the clover had already partly lost 
flowers. 

Quantity of fodder. — The date of the first cutting seems to have 
-ufluence on the total yield of the three cuttings ; the third cutting 
liiiishes in quantity with the later date of the first cutting. 


Tarue I. — Relation of (jiianUty of h-iv to fh‘’- date of the first cutting. 


ist. cutting 

j 2nd. cutting' 

1 3rd. cutting 


• '{ 0 t u i 

lUtc * Cwt. 
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j U;ito 1 C\il. 

1 Date 1 

Cttt. 

Cwt. 
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i 16, ,1 yj -jQ 
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1 .August ^ 24 98 

i Ojto'xr 15 . : 

Sjo 

j 

i 86.00 

"24. . 52.62 

i 151 28 ,42 

' Octol>er 15 , 

6.98 

87.9S 

■ 55-24 

j Sopte nber : ■ [ 30,88 

October 15 . : 

1,72 

87. 90 

Chsmicae composition. — This is shown in Table II 

; the 

moisture 


lent is 15 % for all samples. 
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Table IT. — Compositicn of hay cut at different dates. 

Early cutting I,ate cuttia. 


Albnniinoids ... 

Fat : 

Fibre 

Nitrogen -free ex tact 

Pentosan^; 

Ash 

Moisture 

Hay cut early is distinguished by its high albnmiiit)id content 
its ash percentage, whereas it is ielati\'ely ix;or in fibre and pentosans. 

Experiments with dairy cows. — The date of cutting does noti; 
fluence the composition of milk but influences its production to a markc 
degree ; with 200 lbs. of hay cut early 16.28 lbs. more milk were obtaint 
than with an equal quantit}’' of hay cut late. 

Experiments on the growth of calves. ~ The experimental .> 
mals were divided into three groups, Care was taken to choose calvcsi 
equal age and weight so that an increase in weight could be* with certaint 
attributed to the hay. The most irnpr rtant results are sumninri^d- 
Table III. 

Iabi.e III. — ExTcnments with edves fed on hav cut at different- ditfa. 
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1 1.66 
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9 
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ISt 
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p-riol. 
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1056 

1.342 

1 9 

10.7S 

S 8c 

Year 
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i 

8 68 

^ — 

S' 3 -. 

.-1 rfcrti 
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'iWt'ii’.'s i'4u, na4. . . . j 

12.16 

16.S6 

9.U 

.1 vi-ra. 

Ut’S of ? 


rt)T',-aO lOI.u UD-L i',U5. 

11.44 

— 



During a period of 100 days the folli.-wing increases in weight wf 
obtained: - hay cut early, 121.00 lbs. ; normal hay, 1D7..80 lbs; liayc-: 
late, 92.40 lbs. The early hay, therefore, gives the best results. 

Digestibility. — These experiments were carried out with Ivvo^^s 
nials fed exclusively on hay cut early and hay cut late. 

The greater digestibility of early-cut hay and its greater nuiubei® 
calories explain the higher production of milk and more rapid growtli- 
the ca.lves, ^ ‘ 
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Table JV. - Digestibility of hay according to the dale of cutting. 


'-■■■ ■ ■»“ ' 


.4} Early | 

B) UXc 

Difference 



cuttint; 

ciittiag 

A-H 

nuitfcr 


% 

60.8 ; 

53>7 

0/ 

/•I 

)tein . 


' 72.6 

O0.9 

1 II . 7 

jtosaa 


! 60.6 ^ 

54 4 

I 6.2 

ire. . • • 


53-2 I 

4 f ’-3 1 

^.9 

1 - 


42.4 ; 

34-8 

i 7-6 

1 


5 ^ The Feeding Value of the Eragrrostis of the Argentine. ~ See No. 165 of 

this Feview. 


’} - The iDSUfflcicncy of Maize as a Source of Protein and Ash for Growing Animals. 

— HOGAX, Aibert (i. (Dep:irttiieiil of Cliciii!str>', Kansas State Agricultural ExiK-Knient 
SUtion, Manhattan, U. S. A,), in the Journal oi iJioln-ical Chemistry, Vol. XXIX, No. 3 , 
pp. !‘‘^5-493< .3 ^Viagr. llalLimure, Apr.], vjiT. 

Agriculturalists liave known for a Ion^< time that maize kernel does 
t suffice as a diet for growing animals. Experiments on )’oung rats have 
3WI1 the first limiting factor for growth to be a lack of certain inorganic 
nstitiients. When the mineral deficiencies w’ere corrected normal growth 
.5 not obtained, even after the addition of considerable quantities of 
rifled protein, thus proving a lack of suitable growlh accessoiits, Ac- 
rding to Me CoLLUM, and his collaborators, maize kernel is lacking in an 
:3ssory, called by them " fat-soluble A (i). The author’s previous 
peri nients show^ that mineral deficiencies in maize are tolerated much 
tter by swine, and protein deficiencies are tolerated better by rat.s. As- 
king tffiit maize is poor in one or more of the growth accessories, swine 
; much less affected by it than are rats. 

The author has continued his earlier work in order to determine spcci- 
illy what inorganic elements in the ash, and wdiat amino-acids in the pro- 
ns are deficient in quantity, thus constituting limiting factors. It wcas 
;t shown than the addition of tryptophane and lysin improved the pio- 
ns of m iize, and later, that tryptophane is the first limiting factor in 
' proteins of the maize kernel, and that lysine is the second. The most 
portant mineral deficiency of ni?iize is calcium. 

r- The Effects of Feeding Calcium Chloride to Domestic Animals (2),— Loew, o., 
in Miftiilunicn ikr nmtfchen Landvirt^chaHs-CusellschivI, Year XXXIlI, N'.'. 37 , 
PP- .VU-504, Tiibles 3. Utrliji, Sei'leiiilxi, iQi;. 

fhe rational use of calcium chloride in feeding dome.stic animals gives 
^ results, both in increasing the general production as in improving an 
healthy condition. These results are very useful, esi>ecially wdien the 
ativeiy small amount of cliloride required and its low price are considered. 


IX'V A*. Jau., KuS, No. 2. — (2) Srt U. 1015. No. (AiLV 
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The writer analyses the effects produced, and collates the results obtai^^ 

by various workers for horses, cattle and r n ‘ 

Horses - An experiment was made by Thunn on 7 full-grown hors, 
affected with gastric and cardiac troubles. Their daily ration was madt^ 
of I kg. of oats, 750 gm. of whole maize, 1250 gm. of raw sugar and 7]^ 
of hay, plus a daily dose of 30 giu- of crystalline calcium chloride dissolvif 
in250gm. of water. The experiment lasted from March 6 to May 29, 
During these eight weeks the animals showed a noteworthy increase in 
weight (see Table I), as well as an improved state of health. Calciunuhlo-. 
ide cures animals of bad habits such as crib-biting, licking the walls, eatiij 
sand, etc. - habits that appear to show the lack of some necessary elem^E 
in the food and also prevents other troubles, such as exostoses, so comnici 
in young horses. The results are all the more evident, the lower the calcim; 
content of the food. It is thus desirable to take account of the abundaiKt 
or lack of lime in the food given ; the minimum content is 10 gm. of limeyig 
kg. of hay. Very often this amount is not reached; in addition, pasting 
on soil poor in lime, manured only withkainit, superphosphates or basic slaj 
can only produce a defective food, often producing deformed front les 
exostoses, etc. (Weygoed). 

T.\elr I. — The effect of calcium chloride on the growth of horses 


! 

Names of the horses ! 

Ii 

i 

1 

Weights found during the experiment 

1 

Incrftise 

in weight 2tl2 
end ofta 
experitact 

1 March 

1 

■ March 1 
20th. 

April 

3r<L 

April 

4 7 th- 

March 

ist 

May 

1 4 ilh. 

May 

2ylh. 

1 

Patron ; 

475 kg 

482 kg 

484 kg 

495 kg 

495 kg: 

497 kg 


i 

a 

Luzia i 

— 

462 

473-5 

480.5 

494-5 

496-5 

\ 


Schider 

, — 

354 

370 

377 

372 

360 

364 kgj 

!0 

Salome : 

! — 

407 

407 

416 

424 

479 

— 

1? 

Nussh^er ....... i 

— 

4OO 

401 ! 

402 

403 

4IZ 

! 414 1 

•i 

Rektor I 

! “ 

— 

383 

376 

389 

1 394 


'0 

Ni<ite ! 

— 

1 — 

1 367 

369-5 

381.5 

1 393-3 

I - ! 



Cattee. — Calcium chloride also produces good effects on the gentri 
growth and milk production. A group of 10 cows and 2 sick young animal' 
were experimented with for 28 days by Hohuke. The daily dose wasftci 
0.02 to 0.04 gm. per kg. live weight for the cows and from o.oi to 0.02 gm 
per kg. for the young animals. The full-grown animals, of which 2 weft 
sick, were about 5 years old. The w^eights of the animals and the daily 
yield of milk are given below in Tables II and III. 

The increased yield in milk of 5 of the experimental animals is cliarae- 
teristic and, in certain cases, an increase in yield of i.i litres per (kj 
has been observ^ed ; on discontinuing the use of calcium chloride, the pd^ 
immediately falls. The young animals showed the benefit of givinsj cal- 
cium chloride ; they grew better, their rough hair became smooth d 
lustrous and they became fatter. 
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Table II. ~ Effect oj calcium chloride on the live weij^kis 
oj the cattle experimented with. 



Live weight 1 

Increase (+) 
or decrease ( — ) 
ofiivewdght 


Before using 
calcium chloride 

After using 
calcium chloride 

D«- N". I . - . ‘ 

I, 2 . • . . 

„ 3 . ■ • • 

4 ■ ■ • • 

j) .5 ‘ ■ 

„ 6 . . . . 

, > 7 • ■ - • 

, Z ... . 

, . 9 , . . . 

10 ... . 

500 Eg 

460 

440 

440 

480 

510 

450 

370 

430 

40O 

.r Piao i..ao 0 rrj 

+ 44 

— 7 
-r 22 

20 

+ 37 

-- 26 (sick) 

T 23 
-- ro 

— 25 (sick] 

+ 34 

|t. y(iU!ig animal . . 

" » . • 

100 

90 

107 

97 

^ 7 

Table III. 

- Effect oi calcium chloride on milk production. 


Average milk produced in litres 


Before use 

During use 

.After use 


rst period (7 days} 

2nd period (28 da>’s) 

3rd. period {21 days} 

h 

jDW X<>. [ . . - . 

7 535 

8.250 

7-135 

i" " 2 ■ ■ • . 

g.SiO 

9.660 

8,990 

3 ■ • • ■ 

8 175 

8.295 

5-595 

' 4 • ■ ■ ■ 

3.070 

5.555 

4-455 

^ 5 ''-- 

5570 

'» 125 

4-455 


13.140 

1 2 92n 

9,155 (sick! 

’ 7 ‘ ■ 

8.070 

8,270 

7 '*i 3 

' . 8 . . . . 


2.1 80 

— 

9 . . . . 

7.785 

7 <y '5 

3.610 (sick) 

ro , . . . 

6 070 

3.700 

6.100 


; Pigs. ~ Two sows were experimented on by Stadelmann; one, used 
pa -control, weighed 126 kg.; the other, weighing 195 kg., was given 14 
|di. of crystalline Ca Clj every day; the second animal put on 9 kg. in 22 
jays, while the first only increased in weight by 5 kg. It should be noticed 
Nt 14 gm. is too heavy a dose ; a suitable dose would be 4 gm. ]>er 
kg. live-weight ; better results are then obtained. Si>eaking broadly, 
te nature of the footl given should be considered, on the one hand, as web as 
is the fact that a young animal eats much more in proporiion to ita weight 
fiaa a full-grown animal. 

! Conclusion. — Calcium chloride can be very usefully fed to live-stock 
^hen the food is lacking in calcareous matter ; moreover, when the food only 
pntams this matter in slightly assimilable fonn, the cliloride is then the 
post suitable salt to give. 
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i88 - Inoreaseil Cattle Production on South-Western Ranges of the United States,, 

JAKDINE, J. T. and Hoeih, L. c„in U. S. D^paHmeiti of BniW.n Ko,* 

pp. I--, 2. Washington, D. C., November 15, I 9 i 7 - 

This bulletin presents the results of experiments made by the Foiea 
Service on the Jornada Range Reserve, a rmit comprising 200000 acitsij 
New Mexico with the purpose of working out a system of range managem, 
and improvement, practicable for large grazing units, which will bmldt, 
the depleted areas and ensure the maintenance of the whole range in gcsj 

condition. -At 

The problem involves : - a) Finding a system of management that wi| 

best bring about natural reseeding of the existing forage plants, b) findini 
new plants suitable for seeding on the ranges of the Southwest ; c) deterW 
ing the number and distribution of stock-watering places necessary fe 
efficient use of the range, taking into account cost of construction and re- 
turns expected ; and d) determining the carrying capacity of the rac^ 
as a means of preventing its being overstocked. Other and related ran^j 
problems also have been studied on the Jornada Reserve. One of thes 
has to do with improving the average grade of stock and the average ca!i 

crop under range conditions, the possibility of which is generally recognized. 

Another is how to reduce the losses of stock from lack of feed and watt: 
in times of drought and from disease and straying that ordinarily occur li- 
the Southwest. I 

These studies on the Jornada Reserv^e are by no means completed; 
the results so far securer!, however, seemed to have an important enoii.^li 
bearing on the problem of increased meat production, to justify the publi- 
cation of this progress report which illustrates methods already successfully 
applied on a practical scale since 1912 when the Reser^^e was created by 
Executive order. 

The Jornada Range Reserve is located in Pona Ana County N. Mti 
in the Rio Grande Valley, about 50 miles north of the ^lexican boimdary: It 
is typical of a large territory in the Southwest which, owing to natuK 
and climatic conditions, will probably always be best adapted to the pic- 
duction of live stock on comparatively large holdings. 

The eastern portion of the Reserve includes the west slope of the Sai 
Andreas Mountains which reach a maximum elevation of about 7 600 feet, and 
the remainder of the Reserve is a comparatively fl it or slightly rolling plan. 

The locality is one of the most arid of the Southwest. Records for 55 
years at Mesilla Park, about 15 miles southwest of the Reserve, shew at 
average annual precipitation of 8.63 inches, with precipitation for indiud- 
ual years as much as 17 and as little as 3.50 inches. Temperatures s 
high as 106® F. are common in summer, and the region is subject to alnio^ 
continuous high winds and, consequently, high evaporation. The soil? 
of the plain are rather coarse to meddim textured wind-blown sands, witJi 
patches of heavy adobe clay, usually with a rather high percentage of a'M 
where water often stands until evaporated. The soils of the mounts® 
and the outwash plains flanking them are coarse sands and gravels. 

The vegetation is comparatively thin and made up of drought-resistant: 
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■niklesett species. By far the greater part of the forage, perhaps 80 %, is 
irnished by perennial grasses, of which the most important are grama grasses. 

Black grama {Boutdoua eriopoda) is the most important grass of the 
eserve. Blue grama grass {B. gracilis) and hairy grama grass [B. kirsuta) 
re found only in the mountains and foothills. 

Next to the grama grasses in importance are three-awn grasses knowm 
,callv as “ needle grasses” (Arisfida longiseta, A. pansa, and /I. purpurea ) ; 
)bosa grass (Hilaria muiica). 

The drop-seed grasses include several species, the most important being 
poroholus crypiandrus, S. fiexiiosus, S. wriglUii, S. airoides, S. auriculafus. 

The most important species of muhlenbergias arc Muhlenbergia gra- 
iilima and M. porteri. 

Burro grass {Sckropogon brevijolius) and wolftail {Lycurus phhcides) are 
Iso to be found. 

On large areas of the foothills, black brush (Blourensiu creosote 

udi {Covillea glutinosa — Larrea glutinosa) and mesqiiite (Prosopis glan- 
iilosa) predominate ; but black brush and creosote bush are worthless as 
)rage, and the mesqiiite is of low value. 

Stock water for the plains, both on the Reserv^e and on the adjacent 
mgt lands, is pumped from deep wells by windmills and engines or is 
rovided by tanks which catch the flood waters. As a usual thing, there is 
ot enough water for the stock. 

ExFERIMENT-AL results so far OBTAIXKn IX RAX OK M.AXAGEMEXT. — 
Improvement by Natural Revegcfalion. Primarily as a result of 
) reducing the number of stock during the main growing season of about 
Minnonths — July to October ~ to about half the average number the area 
.illcarr\’ for the year, 2) not overstocking during the other eight months, 
nd 3) better distribution of stock watering places, grama grass range on 
he Jornada Range Reserve has improved in three years at least 50 per cent, 
s compared with similar adjoining unfenced range grazed all the year, 
ibsen’ations to date indicate that range thus lightly grazed during the 
lain growing season has improved approximately to the same extent as 
imilar range protected from grazing the entire year. 

On fenced grama-grass ranges of the Southwest where the slock are 
arried mainly on range feed throughout the year, light stocking during the 
rowing season is profitable. 

It will probably not reduce the total animal-da3^s' feed furnished on a 
iven area during the year, and will resent feed for the critical period from 
Hilary to July, or later in case of prolonged drought. 

Where the whole of a range unit is made up of grama or similar grass, 
bmt one third of the area should probably be resenxd for light grazing 
wring the growing season two years in succession. Each third in turn 
honld be given as nearly as practicable this amount of protection , By light 
razing is meant grazing by not more than half the average number of stock 
hat the area will carry for the year as a whole, 

^Vater Development — Fairly efficient use of plains and mesa range in 
he Southwest can be secured where stock do not have to travel more than 

[issj 
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2 14 miles to water. This means one watering place for each 13 200 acres, 
Such an acreage of grama-grass range will carry about 500 cattle througt. 
out the year, if properly managed. When feed is short, a long distance 
between feed and water tends to increase the loss of stock, to decrease tht 
calf crop, and to retard development of the young animals. 

Observations to date appear to justify one permanent watering 
for each 500 head of cattle. Where conditions are favorable the construc- 
tion of tanks to catch flood waters for the purpose of supplementing tin 
permanent watering places will be a paying investment. 

They will aid: i) in getting more green feed for the stock during the 
year ; 2) in more even utilization of the range as a whole ; 3) in the protec- 
tion of feed and range near permanent water ; and 4) reducing the cost oj 
maintenance and operation of wells. 

Ccittyifig Ciipucity. — During 1916 the Jornada Reserve as a whole sup. 
ported one animal, not including unweaned calves, on an average of 41 .jj 
acres. The estimated maximum 'carrying capacity of the Reserve in itj 
present stage of development is 38,1 acres per head. The estimated carry, 
ing capacity of similar unfenced range in its present average condition is 
at least 50 acres per head. 

The range of the plains, w^here grama grasses form the bulk of the for- 
age, will support stock throughout the year at the average rate of one head 
to from 20 to 30 acres, depending upon the proportion of the real grama-grass 
type. This figure is for range in good condition, fairly well supplied with 
stock water, and which is lightly stocked during the growing season. 

The range comprising tobosa-grass flats, along drainage lines, and slopes 
^ back ta the foothills will support stock throughout the year at the average 
rate of one head to from 38 to 45 acres, depending upon the percentage of 
tobosa flats which receive flood water. 

The mountain range of the Jornada Range Reserve will support stock 
at the rate of approximately 60 acres per head in its present stage of (ie> 
velopment. 

Increase in Calf Crop and Improvement in Grade of Stock. — From 50& 
selected cows and 20 bulls, held in pastures away from other stock since 
August 1915, an 81 per cent, calf crop was branded in 1916. 

From the remaining cow s of breeding age, amounting to I 522 head riii 
together in one pasture of 74714 acres, a 69.2 per cent calf crop « 
branded. The average calf crop for the Reserve was 72 per cent. A tota; 
of approximately 50 pounds of cottonseed cake per head was fed to the500 
cows and 20 bulls of the selected breeding herd on the Reserve. 

The work of caring for this herd took half of one man’s time. The extrs 
calves in this special herd far more than paid for the extra feed and labour 

Prevention of Loss. — The average loss of stock on the Jornada Reseni! 
from June i to December 31, 1915, was at the rate of 1.9 per cent, for a year, 
the average loss in 1916 vs^as 1.5 per cent. The average losses for New Mexico 
are approximately 10.6 per cent for calves to 12 months of age, 5.6 per cent 
for yearlings, and 5.8 per cent for other stock. I 

The small loss at’ the Jornada Reserve is attributed to careful system- 
atic vaccination against blackleg, to the reserx^ation of grama grass range for 
[ 188 ] 
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001 stock during the critical spring months, to feeding the animals a small 
iiantity of cottonseed cake and to prevention of straying. 

Ill order to provide for extra range for the breeding stock in poor years, 
ne third of the stock on a range unit should be steers. It is then possible 
5 reduce or increase the stock according to years without interfering with 
he breeding stock. 

to provide against loss in extremely bad years some kind of roughage 
0 supplement the range forage, for feeding with cottonsseed cake or other 
oncentrated feed, would be a decided advantage on southwestern ranges. 

Ensilage madp from soap weed(ywccfl elata) has been tried, and the results 
re promising but not extensive enough to warrant definite conclusions 
Range feed not more than 2 ^ miles from water is a big factor in ciitt- 
ag down loss from starvation, especially where little or no supplemental 
ceding is done. 

80 The Awankari Cattle Herd of the Peshawar Agricultural Station in the North- 
West Frontier Province of India. — brown-, W, ROBRRiHON-.in TI-.c a ^^nculfural Joumil 
01 Vol. XII, Part IV, pp, 588-592. Calcutta, Octol)er, ir>[ 7. 

In the autumn of 1916 ten beautiful typical Awankari cows were in- 
roduced, from their home in the North Punjab, to the Peshawar Agricul- 
ural Station. Awankari cattle, although alien to the North-West Frontier 
hovince, are valued above other breeds by the cultivators, because they 
ire hardy, handy, powerful and fast alike in the cart and in the plough, and 
landsome in appearance. Their even black and white markings and free bold 
larriagc appeal to breeders; but until these cows arrived at the Agricultural 
ftation there was not a pure-bred female of the breed in the Peshawar 


Aiminkari Herd at the Peshiiwar A^riaiKural Station. 
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Four of the cows are by no means poor milkers, so it is hoped thatj 
herd of fair milkers may ultimately be established without sacrifice 
any of the more important qualities the breed now possesses. The 
stock promise to be excellent typical specimens fit for stud, or inclusion jj 
the Station Herd Book. In the table of measurements given below, tli{ 
cows compare unfavourably with the bull and bullocks in size and “ bojif"- 
because the calves were originally generously treated, whilst the females 
received bare sustenance. 

A set of 5 photographs is given in the original text. 

190 - The New Zealand Sheep Returns in 1917 and the ProgresS of Crossbreefliaffjj 

New South Wales. —■ T/.’t* Pa^iorai Vol. XXV'H.No. IJ, pp. 1040'iaiT, Ji,! 

bourne, November 16. 1917. 

The complete figures of the New Zealand sheep returns just issued, shot 
that there has been an increase of 482 236 over the previous year. Theia 
crease for the North Island is 686 329 and the decrease for the South Isho,; 
204 093. The New Zealand figures supply much interesting and valnahls 
information because separate totals are given of stud rams, flock rams 
wethers, breeding ewes, dry ewes and lambs. 

According to these returns there were in the Dominion 10 ^184 stj! 
rams, 318 766 flock rams, 3 457 000 wethers, 13 260 000 breeding ewei 
I 072 647 dry ewes, and 7 150 516 lambs. There is also shown the nunibe 
of stud sheep entered in the flock book, and the sheep of a distinctive breed 
but not entered in the flock book. Romneys, Tincoliis, Border Teicester' 
and Southdowns, the favourite crossing breeds, lead the way, but the 
named is far ahead of the rest, there being 117 478 stud and 3 702 641 flod 
Romneys, as against 40 083 stud and 585 943 flock Lincolns, which come 
second. Border Leicester studs and flocks number respectively 35(1^: 
and 311 407, Southdowns 26 393 and 50 019, English Leicesters 24 36; and 
173 146, Merinos 17 187 and i 063 491, and Shropshircs 4 109 and 223k 
The number of crossbreds and others not otherwise emunerated is 18 395 a:: 

The figures for New Soutl^ Wales also throw an interesting light iipi 
the development of crossbreeding. In the 1907-1908 season the perctntasjf 
of crossbred wool sold in the Sydney market was 3.77 % of the total ofie- 
ings. It steadily increased to 8.73 % in 1 91 2-1 91 3, and the following yei! 
suddenly increased to 11.05 %• From then onwards progress was more ra- 
pid and during the 1916-1917 season the wool sold in Sydney was 21.14“: 
crossbred and 78.86 Merino. Unfortunately, there are no accurate statiris 
available illustrating this development in the various pastoral district? 
of each State. It would be interesting to know whether this increase 0! 
crossbred wool is the result of an increasing use of sheep on the wheat aresi 
or whether the crossbred is making a steady encroachment on to what 
hitherto been considered pure Merino country". It would also be mostiisd’ji 
to know what Longwool breeds are forming the basis of such marked lie 
velopment in crossbreeding. It is well known that the Romney, Lincoic. 
and Leicester are the predominating British breeds in New South Wales anii 
New Zealand, that are used for crossing with the Merino, but there 
no statistics for the Australian States which can be taken as evidence of 
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j relative part each breed is playing in this increasing production of 
)ssbred wool. 

The 25 270 386 sheep of New Zealand belong to 23 380 different owners, 
;iflg an average of a little over 1000 sheep per owner. There arc no less 
an 18 255 owners whose flocks do not exceed 5000 and ii 809 of these 
-Qer’s flocks do not exceed 500. There are only 38 owners with flocks 
ceeding 20 000. Tire number of owners has increased during the year by 
This increase is partly due to new settlers starting flocks, and to a 
taller extent to dairy farmers who have been forced, by shortage of labfuir, 
giyre up cows for sheep. 

[ - The Importance of Hogs for the Meat and Hides Supply. ~ Tish, P. a., in the 

Journal of the American Veieriruify Mcdicai A$?,od{iiion, Vol. lyll. No. 5. pp. 215-217. 
Ithaca, X. Y., December, 1917. 

It is estimated that at present there are in the United States 4 000 000 
gs less than there were a year ago. Outside of the United States there 
.s been a decrease of 39 525 000 hogs. This number has been exceeded 
Jy by sheep. Cattle are not far behind the hogs in their diminishing 
imbers. 

To assist in meeting the great demand for meat theU. S. Department of 
p:icultuTe estimates that the number of hogs should be increased 15 per 
nt. for the entire country. In some states the increase needed is only 5 
ff cent., in others, as much as 50 per cent. This policy seems completely 
gtified because among the domesticated animals there are none so pro- 
ic : none which produce so great a return in so short a time ; none in which 
wide a variation in diet is possible ; none more useful in the variety of 
pdiicts efforded. 

Nevertheles there is one important product of the hog which does not 
pm to be used at its best advantage, under modern methods of curing 
liii and bacon, and that is the hide. 

; The deficiency in leather is becoming serious and pig skin is the only 
bstitnte, in large quantities, available for cowhides. The skins of the 
jllions of hogs slaughtered annually could be converted into the finest 
tid of leather. Such leather is superior to cow hide in resisting surface 
ar and has been used for years, but in limited quantities, in making the 
saddles and fancy leather goods. It has been tested and found tlio- 
ighly practicable and satisfactory for shoes. 

It is stated there is a shortage of three million cowhides to meet in the 
m market. The pigskins would make up this deficiency twice over con- 
errag that the presence of the skin is not indispensable in presendng the 
at, under the modern methods of curing. 

In the supply of meat and leather, the hogs, as quick breeding animals, 
m therefore to meet the need. Unfortunately they are susceptible to 
which annually take a toll of millions from the supply. But the 
‘ of anti-liog cholera serum is to day far beyond the experimental stage. 

checked the disease in the infected herds and immunized healthy 
Ss exposed to the disease ; therefore, with a greater educational interest 
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and with proper cooperation on the part of the producers and of the vet^, 
narians, it seems oniy a question of time and organization to avert tl, 
menace of hog cholera. 

loi - « Le Sughere” Hive with Cork Frames. - fecchini, Giovanni, in 

Ualiana, Year XIII, No. 12, pp. 188-189. Ancona, December, 1917. 

In order to protect the bees against heat, cold and especially sad*, 
changes of temperatnie in spring, the author constructed a hive with oj 
frames. All models may be built on this system. 

193 - TheCottonPlantasa Honey-YieldingPlant.-cfc«:<i™seO»>>‘'«'. Voi Xm,\, 

p. 299. sao Paulo, October 15, 1917. 

It is not generally known that the cotton plant is one of the best honet 
yielding plants. The honey obtained from it is very clear and, when; 
is completely ripe, very sweet. It granulates easily and, when solid,; 
of a very fine, almost wliite grain. 

194 - Comparative Research on the Value of the Electrical and Chemical Treatma 

of Silkworm Eggs (i). ” .^CQUA, C., in Injormazioni Serichc, Year IV, No, 21, pp i, 

494. Rome, Nov, 5i 

During the spring and autumn of 1917 the author carried out 385? 
ries of experimental rearings, in which he reared, under the same envire: 
mental and food conditions, for each series, lots of eggs treated by dj 
tricity or hydrochloric acid for a varying duration of time. The race 
used were native vellow, Chinese white and gold at their first crossing ani 
the product of some of these crossings. 

For the hydrochloric acid treatment one of the methods most geiienlli 
acknowledged to be favourable was used. It consists in treating natin 
vellow eggs with fuming hycrochloric acid diluted in '^3 of water, during! 
minutes, and the Chinese eggs for a few minutes less. 

For the electric treatment, electrification of the eggs contained m 
between the two electrodes was sometimes used, but more often "electit 
rain The author has so modified this method that the eggs may besal 
jected directly to the "electric rain", without being placed in silkb? 
as was done hitherto. By this method, which will be described iu alatt 
paper, it is possible to avoid, partly at least, the drawback resulting from 
difference in treatment which sometimes occurs with more or less powerii 
apparatuses during more or less dry periods. 

Of the 38 series, 10 gave results slightly favourable to the electric treai 
mcnt, at least some of the lots giving better results than those treated 
hydrochloric acid ; 28 gave results distinctly unfavourable to thistreatinei 
for all the worms died before reaching maturity, whereas those from ^ 
treated with hydrochloric acid always proved much more resistant, and(^ 
ten gave good results. The most prolonged electric treatment appear? tl 
least favourable. From these experiments it was concluded that 
hie treatment is clearly inferior to the hydrochloric acid treatment, 
hein^ also the more simple, should be preferred. 

fi) See R. Jan,, loiS, No. 76. {Kd.) 

[miu] 
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i the loss of weight of the eggs treated with electricity or acid for each 
> between the treatment and hatching was also studied. The results 
that, within the limits of complete hatching, the loss of weight is in 
get proportion to the duration of the treatment, but prolonged treatment 
(decreases it. The progress of this phenomenon will be shown by 
lies in the author's coming paper. 

Finally it is shown that, when hatching is brought about prematurely 
hydrochloric acid, the eggs, though they remain strong, often give bad 
nits on account of the excessive summer heat. This is easily explained 
t is considered that annual breeds, which already suffer in hot springs, 
,r the summer with difficulty. 

The special treatment cannot give new vigour to the breed ; it must suf- 
: that it does not weaken it appreciably. These methods, like that of 
, longed estivation, give good results for breeding at moderate tempera- 
es, but at very hot temperatures, breeds already adapted to these con- 
ions must be used. Crossing with bivoltines should give the desired result, 
ev have already been thoroughly studied with respect to their products 
1 especially the profit they give, and attempts should now be made to use 
unpractically, by solving some of the difficulties which arise, 

i - Selection by Phototaxy of Newly- HatchedjSilkworm Larvae with Begard to their 

^Strength. — AcgUA., C., in RendiconH dcll'hlHutu bacolo^ico ddla R. Scuola superiore 
lii in Porfid, Vol. II, pi>. 51-77, Portici, 1917. 

I III his pieceding work (i) the author showed that silkworm larv^ae, 
hatching, move towards the light (positive phototaxy), w^hereas, at 
?r stages, they tend to avoid it (negative phototaxy), and that the lar\'ae 
wing the most active phototaxy are also the most resistant to " flacheiie ” . 
his present work the author has rcstiidied phototaxy' on a larger scale, 
king numerous experiments (33) with many breeds (native yellow, Chi- 
e white, Chinese gold, Chinese bi-yellow) reared in spring, summer or 
;umn. In order to separate the larvae showing a greater phototactic 
ivity bom those showing a lesser, he used an incubator with double w^alls, 

; space l^eing filled with water, long enough to hold 8 small frames about 
)ot wide and 3 ^ feet long, with two doors, the back one of wood, the 
tit one of ground glass. A few hours after hatching, there are placed ra- 
.1} on different parts of the frames, narrow strips of mulberry leaves, or, 
ter still, on the cloth forming the bottom of the frame, sheets of paper, 
ose edges overlap, like tiles of a root. When collecting the mulberry 
ves from the different parts, or the sheets of paper, the larvae which 
I’e moved most rapidly towards the light arc separated from those which 
-e moved more slowly, or not at all. The results of these 33 experiments 
ifirm in every way those of the two preceding studies, and leave no doubt 
itl arva? wliicli show the greatest phototactic activity are also the strong- 
, grow the most rapidly, are the most resistant to disease and produce 
: heaviest cocoons. 


S(.v K. March, No. jjS ; aihl R. June, 1917, No. 5;:. [Ed.) 
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The use of this method of selection in practice has give only tiegatj, 
results in attempts to test the stiength of the eggs, at the beginning of sprj, 
before their distribution for ordinary rearing. This is because the phcj, 
tactic reaction varies with the different breeds independently of their streng^ 
This method is also unadapted to ordinary rearing by putting in a roBu 
dimly lit on one side only, a number of eggs exceeding that to be rcaredaj 
rejecting the slowest-moving larvae, because the number of larvae reactiu 
strongly to light is usually small ; the bulk move more or less in a 
line so that, considering the dififference between one breed and anothg 
the rearer has no positive indication of where he must j top. On the otii 
hand, selection by phototaxy may be used as a means of improving biettji, 
races in combination with the method now followed of selecting the sill 
worms which live longest. 

ig6 - Studies on the Process of Digestion in Silkworm Larvae, -acqua, c ,in 

.Uil'lstituto bacoloiliC'} tidia R. ^cnola .'^iipcriore di A<-ncoUuyt<. in Pf>rnw, Vol. !, p;; ■ 
44 and VoL II. pp. 3 U>>vUci, 16-1017. 

By: a) th?. microscopic examination of microtome sections, cth’mi! 
ded in paraffin wax, of various parts of the intestine together with the 
contents ; b) the extraction of the intestinal juice of fasting and nonfai! 
ing larv^ae ; c) a study in vitro of the properties of this juice, the amb 
was able to ascertain : 

1) that the c3i:oplasinatic substances of mulberry leaves which aii 
expelled from their cells by the rupture of their membranes during 
tion, disappear gradually in proportion as the posterior part of Ih- b 
testinal tube is approached, whereas the cells which remain intact appta 
to pass through the tube unchanged ; 

2) the starch granules show- no trace of change or corrosion ; 

3) in the intestinal juice there are one or more proteolytic difsUs 
similar in character to trypsin, and which, among other properties, 
that of digesting coagulated ovalbunien, but it was not possible to oscert,;: 
the existence of an a mylolytic ferment capable of acting on the starch ices 
traty’’ to the general opinion that the starch may be utilised) or of hr£ 
lytic ferments capable of d igesting the fats. 

In a second study the author has re-tested the results of his first workli 
undertaking new research : — rt) on the proteolytic ferments in fasting hni 
and in larvae wliich have taken a normal amount of food ; h) on the ever 
tual occurrence of amylolylic ferments under the above conditicii: 
c) the possible action of the salivary glands. The presence of inveitastsvi 
carefully inve.sti gated. All these studies, as well as the first ones, werece 
fined to the native yellow breed. The results again confirm the low emyic 
content of the intestinal juice of the silkworm, in which the author ncte 
a) a low capacity for inverting cane sugar ; ?>) an energetic proteolytic ferffifl 
acting in an alkaline medium (such as trv-psin) on the soluble, cosignh^^ 
ovalbiimen, on the fibrin of the blood, on the vegetable proteins 
It may be concluded that the silkworm digests food principally, or fV* 
exclusively', by means of one or more proteolytic zymases, and cant^ 
complete its nutrition by absorbing the soluble carbohydrates (sugars) of 

[i»5-r»8] 
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[ digested. It has been proved that neither the presence of foodstuffs 
^he intestinal tube, nor the olfactory stimulant, have even the slightest 
iieiice on the secretion of these enzymes. It has been proved beyond all 
ibt that the starch passes unchanged through the intestinal canal of the 
tworm. The eventual action of lipolytic ferments calls for further study. 
If the reactions which take place in the digestive canal of the silkworm 
very limited from a qualitative point of view of the substances contained 
;he mulberry leaf, the same may be said of the quantitative point of view, 
the silkworm only utilises the siibsta;ices expelled from the vegetable 
Is as a result of their rupture during mastication, whereas it appears 
.t no action can take place within the cells, perhaps because of the dif- 
slty the enzymes have to. penetrate their walls. Nevertheless, the author 
tes in his second study that, in the longitudinal sections of the 
idle of newly-hatched larvae, fed at the beginning of spring on very 
mg and very tender leaves, digestion wms seen to occur, during the pas- 
;e through the digestive tube, also within the cells, In newly-hatched 
va; the small intestine i.s much more extended than at the later ages in 
^portion to the other parts ; in the above case a beginning of digestion 
s also noted near the front intestine. 

Consequently, the custom of giving newly-born larvae ver}' tender leaves 
IS not only facilitate digestion, but also facilitates the penetration 
:he enzymes through the cellular membranes, which, in this case, are vcr\' 
n and easily penetrated. 

Finally, the author madeanexperimentaltest with tubes of Mett (coagii- 
ed ovalbumen) on the action of the proteolytic zymases of healthy lar- 
: and of those predisposed to “ flacherie No difference was noticed, so 
It it would appear that the disorders noticed in the intestinal juice of 
vae suffering from “ flacherie " do not precede the disease, but are a 
tilt of it. The author is continuiug the study of this question. 

-On Natural Parthenogenis in Various Breeds and Varieties of Bombyx 

won (ii. — I.ncAiLLON, A,, in iompka Kciuhts iks Si-anci^dcl'Aciidt'}}iutiis:>ciiHCt<^, 

VoI.CEXV, No. :o, pp. Ppris, December 5, igi7. 

This paper gi^es th^ results of experiments carried out t) ascertain 
the aptitude for natural parthenogenesis in the silkw'orm varies with 
Eeient breeds ( r varieties. 

The material used was 1 — 1)3 each of about 400 unfertilised eggs, 
3 by univoltine silkworms giving straw coloured cocons ; 2) 10 lots of un- 
lilised eggs from accidental bivoltines ; 3) 5 lots of unfertilised eggs from a 
inese polyvoltine breed. 

■ The results obtained led to the conclusion thaf there is a real aptitude 
p^vrthenogenesis in all breeds of Bombyx inori, but there are many varia- 
ps in the degree of development of this aptitude. The parthenogenetic 
psiormations which take place in the egg may stop at a stage which 
feiirs to be extremely early, or continue till a lan^a is produced capable 
living and developing just as well as those from fertilised eggs. 

‘in R. October, ipj", No. <)U> nmi NoventlxT, Vn. Tiisn. (frf.) 
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198 Note on Sericulture in Madagascar (1). Fauch*re iu Comptes Renrfuj 

Sfrtwcrs del' A cademie dcs Sciences, Vol. CLXV, No. io, pp. 676-677. Paris, Novem^,, 

1917. 

The author, being entrusted with the reorganisation of the sericijltjjj 
service in central Madagascar, was able to make new observations uiiiij 
he reports in the present note. 

The races of Sericaria mori introduced into Madagascar come fronitk 
South of Europe and were all monovoltine. After two years, by adajHi 
tion to the climatic conditions in the centre of the island, they becan 
polyvoltine, breeding six generations a year. The cocoons are identiq 
with those of the same races which have remained monovoltine, andtlj^ 
silk is of first quality. The eggs hatch regularly 12 or 13 days after theva 
laid, without its being necessar> to subject them to the action ot coldTviiKi 
indeed, appears to be detrimental to them. 

As in Europe, diseases are to be feared, especially pebrine ; this disK 
is aggravated in tropical countries by the fact that the generations succ« 
each other throughout the year without interruption, and also on acoou 
of the negligence of the native breeders. The author observed that petrj 
is less easily transmitted than is generally believed. He, therefore, m 
breeding from separated families a strict rule for the production of 
at the Sericultural Station of Nanisana, near Tananarive. He perfecti 
the method of cellular egg production as practised in Europe: the cmpi 
are placed on sheets of paper placed on strips of wood, then covered 
sort of tin funnel to prevent the eggs from mixing and, also, to obtsm 
large number of eggs in a limited space. 

These remarks only apply to S eric aria mart, and not to Borocemn^ 
dagascariensis, a native species of very different habits giving a enai 
gilk. 


FARM ENGINEERING. 

199 - “ Tractor Trials in Scotland in 1917, — The North British -1 Vnl 1 .NI] 

No. 49, p. 740. Edinburgh, December 6, iyi6. 

The official report of the Reporting Committee of the Highlai* 
Agricultural Society of Scotland on the Uactor trials held at Edinbursl 
Glasgow and Perth, in October, 1917' gives the following classification i 
the 29 machines that took part in the trials ; | 

1) l Wheels’. 15 ran on 4 wheels ; 6 on 3 wheels ; 4 ran on cateifS 
lars and 4 were single-unit machines. 

2) Driving ; 18 tfactors were handled by 2 men, while 18 were ok 
man outfits. 

3) Fuel : 25 were operated by paraffin ; 3 by petrol and i by steal 

4) Weight : 2 weighed over 8o cwt.; 3 over 60 cwt.; 6 over ’5oc«t 
7 over 40 cwt. ; 3 over 30 cwt. ; 8 less than 30 cwt. 


U) iSce R. .August, 1916, No. 891. [Ed.) 
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The report does not class the tractors in order of merit, but it gives 
sen-ations that will be of use to both farmers and engineers ; these ob- 
:^rations are given below. 

Weight. — Light machines, suitably provided with spuds, grip the 
j)Uiid and perform the work better than the heavier machines. Ever\' 
jwback, such as slipping in soft land and inability to climb gradients, was 
bavated by increase of weight above a certain limit. A heavy tractor 
Imoreover, at a disadvantage for the lighter forms of cultivation, such as 
iibbing, cultivating, seeding and harrowing and also for harvesting. The 
[it tractor is quite suitable for all the farm operations, including driving a 
eshing-mill and other farm machinery. The only class of work for 
ich the light tractor does not appear to be suited is road haulage. The 
iclusion was reached that, to suit conditions in Scotland, an efficient 
td tractor need not exceed 30 cwt. in weight. 

Horse-Power. — For various reasons such as inexpert drivers, loss 
power due to soft ground and clogging of the wheels and moving parts 
th mud, etc., the tractor should have a minimum of 20 b. h.-p., so that 
;an haul a 2'furrow plough under the worst conditions, and a 3-furrow 
jiigh under ordinary conditions ; it should also be capable of driving a 4 
6 in. threshing-mill. 

C.tTERPILLAR VERSUS WHEELS. — While this arrangement distributes 
: actual dead weight and thus reduces the intensity of pressure on the 
id, it appears certain that there must be excessive wear and tear on the 
erpillar. As far as the Committee could obscrs’e the caterpillar has no 
caiitage as regards gripping ])ower over the Ix^st t^pes of wheel machines. 

Spikes, bars and spuds, — A stout spud 3 in. to 4 in. in width and 
0 5 in in length appears to be more satisfactory than spikes or bars, es|x?ci- 
y when these spuds are so arranged in relation to the circumference 
the wheel, that the full gripping power of one spud is always in operation. 
Accessibility and protection. — The report notes the importance 
ren to rendering the vital parts of the machinery more accessible and also 
providing protection against the weather. 

Br.\kes. -- For transport purposes, all tractors should be provided 
th adequate brakes. 

Rei.i ABILITY AND DURABILITY. — Seeing that only one machine failed 
com])lete the 6 days' work, it seems that a fair degree of reliability has 
Jn attained. In spite of the bad state of the ground, the tractors over- 
Be all the difficulties. Tw'o defects were noted as tending to impair 
lability. These arc the exposed gear drives on some of the wheel trac- 
which fill with mud and grit, and the already mentioned excessive 
ar of the cateqnllar arrangement. 

Spring and other connections. — The Committee are of the opinion 
It the drawbar should be provided with some spring appliance, which 
uld relieve the strain on the plough in the case of encountering minor 
rtacles. With this might be incorporated a release device, which would 
npletely detach the plough under the strain of a heavy shock. This 
achment should be an integral part of the tractor and not merely a ca- 

[IM] 
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sual device inserted in the draft connection^ Provision sdiodd also! 
made for altering the point of attachment of the plough to the tractor i, 
^ica? direction. Thus is important as different implements 

different heiulits of attachment. - « / j ’i i. 

Speeds. - It is suggested that speeds of 2 'A and 4 miles per hour slioj 

meet the requirement of a tractor for use on the land. 

Fuels ^ Although no tests of fuel consumption could be earned,, 
it was found that the carburettors of many of the tractors were not capali 
of thoroughly and completely vaporising paraffin and that the combus, 
was in consequence, defective in many case. Under normal conditi,, 
it may be found that petrol is more satisfactory to u^ than paraftn. 

Ploughs - They should be made so as to be easily adjusted to vaii 
ing widths so as to suit the depths and the class of work. Autoinatic bj 
ing should be provided. They should be provided with a device), 
regulating the width of the leading furrow. 

The Committee further suggest that : r . , 

1) If the last unit of the plough could be made so that it could I 
thrown out of action bv being raised with a lever or othervsuse, then 2 h 
rows could be ploughed on an up gradient and 3 on a down. , 

The introduction of a one-way plough would obviate the ntce 
sity of having feerings and finishes, most of which, under present circui 

stances, must he performed with horses. 

Handling. - Tlie handling of the tractors did not api>ear to prese 
any great difficulties. The single unit machine has the advantage tl 
the implement oi^ration was directly under the obserc^ation of the dnv 
The light tractors and single-unit machines were able to turn more quid 
at the headlands. 

Price - The question of price is a difficult one under the presi 
abnormal conditions. Manufacturers should, however, aim at ])uttini 
tractor on the market at a price not exceeding £ 300. 


200 - Ploughing and Harrowing with a Tractor. — ringei^.wn', M-cx, m thc N:' 

iVAi^riciiUiiu Fraliqui, War LXXXl, Vol. CXXXI, Xcu .Vnes, Vol, XXX. No. 
pp. ,187-489, ilgs. ,3. Eciris, December X3, 101;. 

Land ploughed in autumn before sowing and especially spiing-plovg. 
land, should be harrowed as soon as possible. With a tractor, plov.gb 
and harrowing can be carried out simultaneously, by using a simple att? 
ment to the plough. 

In the appended figure, giving a diagram of a 3-furrow plough, (f. 1 
moving in the direction /, it will be seen that the harrow H can be attac 
by a chain t to a suitable point of a cross bar U\ fixed to the beams a 
b\ The cross-bar, a 60 mm. beam of wood or iron, is fixed to the beam 
and b' by bands, and strengthened by a brace-rod c.^ The hook of the c. 
engages in one of the holes of the cross-bar d , which regulates the lu 
The position of the chain i should be such that the harrow H does iiot v 
the last earth turned by the plough c ; the harrow works on the baU' 
and b, then the last furrows turned previously ; in this way, no eo.rtli 
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the furrow opened by the plough c, and thus no interference is caused 
:h the' automatic guidance of the tractor. 

The harrow should cover a greater width than the plough, After trials 
h the 20 HP Titan and 20 HP M(^ul tractors, excellent results were 
;ained with the grouping used by 

; “ CoMPAGNiE Internationale de 
chines Agricoles ; the 30400th 
•row, 61 inches wide, was attached 
a 3'furTOW plough covering 35 in- 
s According to the depth to which 
harrow teeth penetrated, the ave- 
e extra traction required varied 
m 374 to 572 lb. The use of a har- 
j with adjustable teeth, that can be 
ed with a lever at the headland, is 
dsable. The drag-harrow may be 
laced by an " Acme or a disc-har- 
L If the tractor is used for harrow- 
alone, the width of work may be 
reased by hitching several harrows 
i drawbar. In this case, the trac- 
should not press heavily on the 
.causing packing, and uneven har- 
ing, with a consequent bad effect 
the crop. In the lack of further 
a on this point, the author thinks 
[the weight should not be greater 
1 that of 25 kg. per cm. width of 

A harrow frame with seat, joined 
the draw-bar, is described which is Method of coiniiug a harrow 
osily used in the United States. ® 3-furrow plough. 

1886 the author had tried such a frame with a seat, built by F Pu- 
LVAT. ■ 

t - Harvesting with a Tractor. ~ RiNOEut-u^N, max,: i. journal d’A^muUufe pra- 

Year LXXXI, New Scries, Vol. XXX, No. ig, pp. 366-368, figs. 3. Paris, Sept, 
1017, — ri. liulktin de la Socitle d' Encoura^eincnt pour V Industrie Nationair 
YwCLVI, Vol. exxvin. No, 5. pp. 3U-3i^ figs- 4- Par's, Sept.-Oct., 1917, 
u regarding har\^esting with a tractor carried out in 

17 by the " Syndicatde culture mecanique de Senceuac-Puy de Fourche 
or ogne, b ranee), and communicated to the author by M. Birabeu, 
a orie-Fricard, a managing director of the company. 

25 HP. Case tractor was used to draw 2 binders with 59 in. cutter- 

rs. It was estimated that the tractor could have towed 3 binders on flat 
iUQa. 

The appended figure shows how the machines were attached : the trac- 








228 


AORlCUr;i'UIL\L MACHINERY AND IMPLEMENTS 


.1 


tor T moves in the direction shown by the arrow /. towing 2 binders 
an(hM’ • R is the crop to be cut. M is attached to the extreme right ofi 

tractor by a small shaft a, 59 in* ^ 

ceiving a short obhque wooden poh^ 
79 in. long, whose far end is joined to 
base of the shaft d of the binder M'. 
small shaft is supported by a roller 
forms with c an angle held by a rodeatt- 
ing as a stay. The right-hand driving 
of the tractor passes at 10 in. distance ftoj 
the edge y of the crop R. The cutter-ln 
of M works on its full length, about 55 i; 
while that of M’ only cuts a width of 4Qii 
The width cut in each turn (distaia 
between y and y') is about 102 in. 

IL The tractor with the 2 bindb^ 
working under the conditioiis describe 
burns, on very undulating land, 12.10 gjl 
Ions of gasohue in 16 hours to cut ijt 
17 acres; the whole assemblage worked ic 
2 consecutive weeks without stoppage, 
With 2 binders attached, the come, 
of the field should be rounded of on J 
large area; thus, several machines cot- 
pled together would only be suitable io; 
work on large areas. When the widti 
of crop to be cut is about 100 ft., it is 
more economical to cut only on the 2 long 
sides, leaving enough space for turck 
at the ends, removing sheaves that iu 
pede the passage. 

The author reduces these figures l[ 
the rate per hour, using his previous ob*; 
vations made on the 25 HP. Case tractor. 

The weight of fuel burned per acre should var>- about 4.6 lb., * 



i 


Plan for coupling 2 binders 
to a tractor. 


is not excessive. 

Working speed 
Width of cut 
Surface cut . . 




per second 

I hour . , 354 '* 

102 iu.- 

per second . . ■ 25.20 sq.ft. 

[ s hour . . ■ 66^6 fq. ft. 

Actual time worked per hour 46 min. 

, , ( per hour g.iUs. 

Fuel burned. . ^ r. t aOK 

\ » acre f>-/ 8'as. 

202 - The Maillet Field and Vineyard Tilling Machine. ~ Fr^ibr, victor, in u Ch 

Rural, Year X, No. 74, New Series, No. 14, p. n, f'g 4 * Par s, 1917. 

M. Maillet has changed his single unit tilling machine (i) into au agj 
cultural motor with 2 driving wheels ; in addition, he has niodifi^^ 


(r) See R. Oct., 1916, No, irii. {Ed.) 
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ineyard-tilling apparatus. Two types are made, one of 12-15 HP., the 
tlier of 20-25 HP. 

The small model is more specially designed for use with vines planted 
5 to 87 in. apart. Its total len^h is 102 in., its width 47 in., its height 
5 iu. The. frame, which supports the machinery (enclosed in special gear- 
oxes), is on 4 wheels, 2 front ones for steering, 2 rear ones for driving, 
he engine is in front. The gear-box is in the centre and includes 3 super- 
pposed axles ; the central one works tlie driving wheels through the up- 
er axle. The lower axle drives the tilling apparatus. Three speeds and 
reverse are provided for the machine, and 2 or 3 speeds for the tilling 
pparatus. 

This tractor can serve many purposes as it can be used as a tractor 
ir all the ordinary farm vehicles and iinplc merits. -The appended figure 
lo'ffs the tractor working between 2 rows of vines. 



Maillitt Field and Vineyard Tillin" Machine. 

^3 -The "Kardell 4 in 1” Tractor. ~ Ihr- arui M,icb^irry Rair.c', 

^ol. XXXXIII, No. 51’, p. 838, fip. I, hondon, OecenUxT i, 191;. 

A new tractor built by the Kardeix Tractor & Truck Co,, St! Tonis. 
3. S., A., which can perform 4 different o^KTations : — ploiigliing, tractor 
fork, motor carting and generating farm power (r). ■ 

(d 'Iht i S'ru's, Vol. XXXVIll. No. S, Chica”(-i, Feb, .s, gives the 

additional infnrmntioii: — weight, 5300 lbs ; cylinder engine, working at 
®'’rcvs,; 35 UP staled, and 16 11 F at draw-tuir ; iiiel, potnd or paraftiu ; driving wheels; 
wmetcT, Coin.; tyre width, i:: in,; price, 9 i2yo. {(-'J.) 


AGRicviJviiALy!^cmsuRy.<sDmw;Mi^-K 

It is claimed that the tractor meets aJJ the requirements of an average 
farm of lOO to 500 acres, both for its simplicity of construction 
strength and for the multifarious duties it can perform. 

As shown in the annexed figure, the 2 driving wheels are of a new typ,, 
cafrying a webbed tread, tending rather to loosen than pack the sod, aai 
at the same time preventing slipping. 

The ploughs arc carried under the main frame, an arrangemejit wliichis 
said to reduce the draft by 33-3 Three 14-111 ploughs are attache^ 

to an adjustable spring draw-bar, which automatically stops the ploiighiu^ 
when a rock or stump is encountered. The ploughs are so regulated that 
they iiidividuallv follow the contour of the ground, and secure an even depth 
under all conditions. It "s claimed that from 12 to 15 acres a day can he 
plou<^hed. The inacldne can be driven in either direction with ease. The 
ploughs can be easily removed, and the tractor used as a tractor or truck, 
A 2odii pulley is provided for driving stationar>' machinery. 



" Kardell 4 in i ” Tractor. 

204 - The “Eros” Tractor Plough, — The ImpUmcyii an.l Machine! y Reviav, Vol. 

Xo. 512, p. S34, I fig. Tuiibloii, Derciiibcr, i, iqi6. 

The ” Kt os ", manufactured by J. M. B. Corjjxs, of Bactoa, 
folk, England, is a self-lift 3- furrow plough, which can be easily comvrte. 
into a 2 -furrow implement. 

One of its most noteworthy features is a patent automatic lifting 
vice, which utilises the forward movement of the tractor, instead of nsio? 
springs. By merely pulling a cord, a small catch is released, and thcli^ 
ing gear automatically comes into action, lifting the plough out of the 
row when at the headland. By turning a small handle the depth 0 
ploughing can. be regulated while the plough is at work. It turns a furrow 
9 ^2 iu wide and from 8 to 9 in. deep. 




.ifiKICr’/.Tf’l^A/, jrlAt'H/.VKf-: V A.\D IMI-’I.KMKNTS 


The frame is of flat steel, strongly riveted to withstand the strain 
tractor work. The total weight of the plough is about 6 cwt. 

5 - The W. A. Wood Motor-driven Binder, 7'he implement and Machinefy Review, 
Vol. XLin, Xo. SI 2, pp, 8'55-836, figs. 3. LoiKlnn, Dec, i, 1007. 
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or manure spreader. When mounted on a special base it can be 
ruling chaff cutters, milts, circular saws, pumps, etc. 

The Bat,bo-Bertont, side-delivery reaper is an oidmno- 
machine of which the rakes and the ktnfe-bar are worked by an 8 Hf, 

Felix benzol-burning engine, of Swiss make. 

The machine is easily drawn by a pair of horses or oxen, the pr«i>;. 
of th’ engine permitting the ordinary driving wheel of the harvester to!, 
renlaced bv a lighter wbeel of wood (diameter 33 m., tyre 6 in wide 
4 in thick) which only carries the weight. In damp and soft soils, a skfc 
or skate supports the machine when the tyre sinks in the ground, %, 
slod»e or skate is 6 ft. 6 in long and placed near the wheel, nearly atS 
centre of gravity of the machine, so that it will slip along over the m* 
Being attached almost rigidly to the beam, the skate can easily pass o’, •, 

dikes and ditches. . z- • ■ i • 

The sledge or skate, made of hollow sheet^iton, 6 in. wide, is suspwidt 
from the axleV two buffer-springs to deaden shocks against the ground i 
also serves as a water-tank for the engine, an ingenious arrangement H; 
saves space and lowers the centre of gravity, which makes the machine « 
stable and gives rapid cooling against the damp soil of the iicc-fitld. 

At the other end of the machine, under the knife-platform is anoth:!' 
small spring-moimtM skid, near the wheel carr^dng the platform, tlu- Iihs!:- 
of which can be easily adjusted accord inj^ to the height of the cut. 

The knife-blade is 59 in. long ; there are 4 takes, wliich can wort::<- 
gethcr or in part as heaters. The engine has i cylinder and moves tlic k’.ii; 
bar to and fro about 250 times a minute. _ 

Without the driver the total weight of machine with the tankl. ii- 
about T320 lbs., while the ordinary Adriaxci^ No. 6 har\\-ster wei.^lu 
lbs. The B.\lbo-Bertoxu: harvester is 10 ft. 6 in. wide when working u- 
62 in. when folded up for moving on the road. Its pre-war price was i i- 
Trials with this machine have been earned out in, both a transplaA 
and an ordinary rice field. It was drawn by 2 oxen lead by a drivoi,: 
mechanic, attending to the engine and the machine, was seated. h.x».kpt 
the unexpected breakage of a gear during the last hour of the expvnnic:. 
the harvester worked regulaily, cutting cleanly, completely and ciu) , u 
sledge worked very well, the rakes were efficient and the woik was not V' 
heavy for the oxen. Before using the harvester, an opening of abojj 
yard should be cut in the rice with a sc^lic to allow for turning. ' >■ 
the oxen walking at 31.49 in. per second, and the width of cut beiiig .v 
some 4 425 sq. yds. may be har^xsted per hour, about 1,5 to i.S lb. of lx*. 
being consumed . 

207 - The Use of Wind Engines for Irrigating Semiarid Soils in the Western Uni^ 

States. — Fuller, ill 1^’. 5 . Department of A<;ricuUurc, Frirmers' Bulhiin 
figs. II, tallies S, bibliography of 32 Bulletins concerning Irrigation. Washn.,- 
'^ 9 ^ 7 - . .j 

This bulletin is a new and revised edition of bulletin 394, pubii?H _. 
1910 by the U. S. Department of Agriculture, with the object of sIk'^'- 
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wto irrigatesmall tracts of land cultivated without irrigation by means of 
nd engines, Information is given as to : — sources of water ; boring 
dranlic wells; power required to lift water; friction of water in pipes; 
ethod for calculating the dimensions of the wind engine to be bought. 

To chooss such an engine, a Meteorological Bureau should be consulted 
to the wind velocity over a considerable period of time. The velocity 
the wind is neither constant not regular, and may vary from lo to 25 
;Ies per hour in a few minutes. 

Ordinary methods for ascertaining the velocity of the wind do not take 
^se fluctuations into account, usually only indicating the average velocity, 
choosing a wind engine and pump, the average velocity per hour should 
neglected, attention being paid to the time during which the w ind at- 
iQS certain velocities per hour. 

Attention should be paid to : — i) the provision of efficient lubrication ; 
easy renewal of worn parts ; 3) strong and accurate construction of the 
^iiie and its parts ; 4) the reputation of the engine under consideration. 
,eful information is given regarding the tower, its bracing, anchoring, and 
istriiction as well as the care of the wind engine. In 2 tables, applying pa i- 
iilarly to Kansas, Colorado, and Nebraska, the author has summarised in- 
iintion obtained by observing and inspecting numerous wind engines, re- 
ing to : t) the area to be irrigated ; 2) the crop grown ; 3) the number of 
■es planted ; 4) the dimensions of the wind engine ; 5) the capacity of re- 
voirs, the constr action and design of which are considered in detail. Cir- 
l;ir tanks are the most easy to build, and have fewer disadvantages. A 
fle gives the cost of constructing circular reser\'oirs of suitable dimensions 
d capacity for the land to be irrigated. 

> The Marcel Landrin Non-Slip Wheel. — rin-gelmank, in the Bulletin de la 

Socitte d'Encoura'^ement pour I'lndu^frie Sationale^ Year CXh Vol. CXXVIIT, Xo. 5 , 
p. figs. 2 . Paris, September- (Xtober, im;. 

The driving wheels of the M.^rckl Laxdrix winch tractor (i) are of the 
pe called “ iion-slip", the strakesof which, placed obliquely to the spokes, 
K through openings in the tyres of the driving w'heels. The strokes turn 
.md an eccentric on the axle of the wheels and, according to the position 
the eccentric, the strokes prot rude at the lower part of the wheel to pene- 
ile in the soil when the machine is working in the field as a tractor, or else 
otrude Oil the upper part when the machine is travelling on the road. 

' Industrial Alcohol in South Africa. -- The South African journal 0/ Industrus, 
Vol. I, No. I, pp. Pretoria, Sf'ptetiilxT, nii;. 

The (jnestion of producing alcohol as a substitute for petrol as a motor 
d has long engaged the attention of the South African trade. For this 
rpose many products capable of yielding alcohol were examined “ maize, 


(') See B. igii, No. 557. — The NoUs dc CuUun Mccanique by Dr. Cuaua^eau (Paris, 
tfairie BailUVe, igi/) gives the following data as regards this tractor : — tVeight 11 000 lbs ; 
ylindcr engine of 140 mm, bore and 150 mm, stroke, runiiiog at Soo revolutions per luiimte ; 
HP.; fuel: petrol, alcohol, or paralfm ; dimensions: 15 ft. g in. X 7 ft- 4 in. X ^ in.; 
rout wheels and 2 driving whocls. 
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Mtatoes prickly pear and cane sugar molasses - but, except in the cas, - 
t£ ktter no definite results have been obtained. In the molasses of t 
m lsugarplanUtions the Union has a sonrceolsvppycapabl^dp,^ 
iS aninfxpensive alcohol. Up to the present, pioductron on a comm., 
scale was impossible, owing to tie 2 s. per gallon duty. In order to 
age the production of an aJeohoJ to be used as fuel, the Union Govema; 
removed this duty on the condition that a satisfactory denaturant be foipj 
The law demands that lOO volumes of such alcohol shall contain ro{](^ 
than 2 volumes of wood naphtha, and at le^t Va volume of pyridine 
if the alcohol be mixed with ether, then i volume of wood naphtha or benzb 
shall suffice for every lo volumes of ether present. 

The alcohol shall be coloured blue, green, or violet, with a stable coloti 
ing matter. The intensity of the colouration which will he acce pted as svfi 
cient is not less than that of a 5 % solution of crystallised copper sulphi 


210 - Review of Patents. 

Tillage Machines and Implemefits. 

ymnee ♦ 480 424 {20 256) Soil tilling implement (i). 

480942 (20390) Toutiajid and Dergtjessh motorploagh [t). 
485 097. New rack regulating system for ploughs. 

Switzerland 76 5M- Motor balance-plough. 

United-Kingdom no 032. One way motorplough. 

110198. Motor driven cultivating implement. 

United States i 244 714 Combined colter and jointer. 

I 244 83S. Implement frame. 

I 244 993 — ' 1 245 261. Harrows. 

1 245 295. Double disc liarrow. 

I 245 613. Cultivator, 

Irrigation. 

United States i 245050. Irrigating apparatus. 

I 245 271. Irrigation ditch cleaner. 

Drills and Seeding Machines. 

Unitea Kingdom no 094. Potato planter. 

United States i 244 787. Seed discliarging mechanism. 

I 244 957> Maize planter. 

Various Cultural Operations. 

Switzerland 76 766. Drill cultivator. 

United States 1 244 531. Weedet and cultivator. 

I 24.4 765. Hoc. 

I 244 850. Wheel hoe. 

I 244954. Banana protector. 

I 244982. Rotary weeder. 

I 245 252. Combined earth disintegrating and weeding machine, 
t 245 541. Plant protector. 


(r) See R. January 1917, No. 79. — (2) See R. February 1917, No. 18 r. (W.) 
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Control ot Disrates and Pests of Plants. 

178969. Animal trap. 

4$4 8i*, Driving device for sprayers and dusters, using the movement of 
the draft aiiimal. 

1244547. Boll-weevil trap. 

I 244 563. Animal trap. 

I 344 646. Weed cutting machine. 

1 244 834. Insect destroyer. 

I 345 258. Insect catcher. 

I 345 706. Insect gathering and killing machine. 

I 345 930. Weed puller. 

Reapers, Mowers and Harvesting AfacAin;s. 

178924. Stooker. 

I 244 789. Rake. 

1 244 45^- Ensilage Iiarvester and cutter. 

I 245 565. Gearing for peanut harvester. 

Machines for Lifting Root Crops. 

178935. Potato digger. 

1 345 526, Potato harvester. 

WiftnoK’i'fjg Machines. 

178679. Grain grader and cleaner. 

Miuhines and Implrmenis for the PreparaUoit and Storage of Grain^ Fodder, etc. 

,d£, 178 704. Hay stacker. 

erlands 2 107. Fruit sorting app.aratu 3 . 

lerland 76 5 1 5 Press for grapes and other fruits. 

76 767. Fruit crushing machine. 

?d Kingdom no io 3 . Maturing fruit apparatus, 

ed States i 244 513 — i 244 5 M i 244 515 — i 244 516 — i 244 517 - Grinding huri. 

Steering and T raetion of A gricultaral Machinerf, 
d States i 244 727. Meiuis for converting automobiles into trucks. 

I 245001. Tractor belt. 

I 245 566 — I 245 715 ~ I 245 896. Tractors. 

1245 708. Controlling device for traction vehicles. 

Feeding and Housing of Livestock. 
ed States 1 244 847. Cattle food and process of making same. 

I 245 032. Horse shoe. 

Pouliry Ffifming. 

ed-Kingdom no 124. Rearing poultry’, 
cd States i 245 041. Urocxicr. 

I 345 159. l‘ouUry roost. 

Dairying. 

178844. Centrifugal separator mechanism. 

76554. Churn motion mechanism. 

76 799 — 76 800 — 76 801, Churns, 
d States i 245 106. Milking machine. 

Farm Buit dings. 

1 78 726. Post hole auger. 

1 246008. Wind mill. 

Frtriomj, 

: 245 381. Oil can, 


Ida 

rerland 


Ida 

Id States 
M States 
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rural economics 


rural economics. 

v.inp to Farm Families in the United States of Food, Fuel and Use of Hous.. 

““ W C “u. S. mp^menu, A;Hcutmc. BMcUnPAo. 410 (Office ofr.™ ij, 

\\ nr, t-''6 Washington, D, C., November, 1917. 

The s ops of survey was to determine the value of those thi.5 
which the fam furnishes to the farm family without money cost, oa«, 
rhcTse of a house, food and fuel. The data were secured £~ar^-W 
( 'Uf.' TpnresentiuE Widely separated sections in 14 States. Fignif 

families, r p K ^ ^ ^ ^ shelter, iteinizeds 

r:‘i:IarparT™ml;M pari was furnished by the 

mta al!l) were collected bearing on the value of household labour on I! 

^““Following is a brief abstract of the more significant averages establish 
by this inquiry. The figures given are based on reports from famu, 
averaging 4.8 persons per family. 


Annual value of food, fuel, and use of house : - 
Average per family , $ 6^ 


Funiishcd by farm. . . $ 4 - 1 
Bought * I S 


Annual value of food : 


Average per family, $ 4 lS 


Annual value of fuel . 




Animal products 58 per cent. 


Groceries 


j Vegetables. . . n = * ( 

( Fiuits, . - . . 6 » > ) 


f66 per cent.) 
{34 per cent.) 


From fanii 
Bought'. 


Wood {9.4 cords). . 


I From farm 


Average per ianiily, S | Coal (e . 6 tons,. • • / Bought. . 

( Oil (55 gallons) . . • 0.33 1 

Annual value of use of house i 

Average per t.uuily, $13-- 

Annual value of housework 


Average per f ami 1 y , $ 2 2 8 


Funiishotl by family $217 (q^ %) 


m (5 %)• 


It wab found that the average annual value of meat? (other than p)^ 
try) consumed per family was § 107.25; of. poultry products, 
and of dairy products S 98.36. (The quantity of dairy protne- 

sumed was equivalent to 2640 quarts of milk). 

Meats constitute the most important group of foods. As it he ^ 
relative to the other groups the total value of food consumed per 
increases. 

Those families having a relatively greater consumption of eittie . 


[-11. 
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ies, vegetables, or dairy products use relatively less meats, and their to- 
consumption of food is less in value. 

F'atnilies living on their own farpis reported higher consumption of 
,d andu larger proportion of food derived directly from the farm than did 
)se living on rented farms. The average quantity of fruit canned an- 
ally pet family was 122 quarts ; of vegetables 32 quarts. The cost of 
ard (as of hired hands) in food, fuel and house work, was shown to be 
[29 per year. Thirty-one per cent of this represents cash outlay. 

The surv^ey includes the following counties and States ; Oxford, 
bamoille, Vt.,* Otsego, N. Y., Bucks, Pa., Gloucester, N. J., Gaston, 
C., Troup, Ga., Me Lennan, Tex., Champaign, Ohio, Jefferson, Wis., 
mtgomery, Iowa, Cloud, Kans., Cass., N. Dak., Santa Clara, Cal. 


AGRICULTURAL INDUSTRIES. 

I - The Composition of the Fixed Acidity of Sound and Diseased Wines. — l.yborde, 
j, , in Comptes Rendus des Seances del' Acddemie dcs Sciences, Vol. CLXV, X0..25, pp. loi;- 
la^o. December 27, 191;. * 

The fixed acidity of wines is the difference between the total acidity 
dthe volatile acidity. It is of interest to know the proportions of the 
rioLis fixed acids in the results obtained by the determination of the acids 
a whole. This may be done fairly exactly by the author's new analytical 
itliol (l) which divided fixed acidity into two principal parts: ■— i) acidity 
,iib!e in ether-alcohol, due to lactic, succinic, malic and citric acids ; 
insoluble acidity, including tartaric acid as cream of tartar and a 
gilt additional acidity. 

The author found lactic acid present iu ruaiked quantities in the wines 
studied, even in those which had not been influenced by filiform ferments, 
.e proportion of succinic acid does not vary much, whereas the figures 
' milic acid differ greatly, sometimes exceeding those for tartaric acid. 
:ric acid is sometimes present in fairly large quantitites. 

Aiv.ierobic niicrorganisms, which cause the more or less serious diseases 
wine, may cause the fixed acidity to vary considerably. 

Warn wine turns sour, the tartaric and milic acids disappear fairly 
ickiy, the one more completely than the other, whereas they remain 
)Teor less in bitter wine. This difference also depends doubtle^ on the 
tial composition of the wine as well as on the bacterial action ; but, on 
! other hand, the ferments of sour wine being more active than those 
bitter wine, it is possible that this action is on the lactic acid formed 
theb egiiiiiiiig, when tartaric and malic acids are absent in sour wine. 
•Ciaic acid appears to resist the influence of all ferments causing disease. 


h) Comptn RnjJns di‘s dc I'Acatiimic des Sciotccs, Vl>]. CLXV, Xv'. 23, p, 

• Hw/.'.-r). 
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21, - Contribution to the Study Of Alcoholic Ferments. -kayse»,e„ in 

to SUnces d> >• Academic to Vol. CI,XV, Ko. 2 }, pp. .oao-1022, 


cembet 17 , I9i7- . _ vx £ / 

Selected yeasts often have a great influence on the quality of feroejt, 
drinks They also play a part in the secondary reactions, cspeciiillj: 
left on the lees for a certain time ; in the alcohols obtained there a,f j 
tinct differences in the various components of the non-alcoholic coiffici,, 
At the end of a year an analysis of the fermentation products g;nt|| 
following results: — 


Quantity per litre 


1 

wine yeast j 

eider yeast j 

perry yeast 


I i 

1 


1 

1 

3 U 

1 

Total acidity in malic acid • • ! 

Tolatile addity in acetic add. 

5.84 i 

O.T 42 j 

10.92 

0 . 07 ] 

6.47 

0.368 j 

1054 

O.IIO 

; 

6.99 ' 10 ,.;: 

1 0.0 y2- o,i 

Alcohol per cent in volume. . . | 

6.93 i 

6.20 

■ 1 

6.30 i 

I 6.87 , 6 ^ 


TKe same apple must, obtained froni equal weights of the vaiitti 
Saulet, lyauquart, Cebin and Douce de Bretagne, was compared by iiddii 
to it a wine yeast (Champagne), a cider yeast (Calvados) and a perry yc^i 
(Eure). Fermentation took place in six flasks, to three of w’hich (11 k thrai 
was added a sterile solution of ammonium phosphate. 

The volatile acidity was composed of acetic acid and butyric acid\i:t 
traces of formic acid. The addition of phosphate decreased the piopoitit 
of volatile acids. The proportion of butyric acid was higher for pciry yr; 
and especially for wine yeast, than for that of cider, i. e., the phohpb^l 
increased the proportion of acids superior to acetic acid. It is krewn 
phosphate also increases the amount of yeast. 

The alcohols were redistilled and concentrated ; their coinpcsitior'': 
found to he as follows : — : 


percentage of alcohol at 100®, in millijtrams 



I 

1 

3 1 

2 bis 

3 

Volatile addity in ncetic add : . 

17.3 

16.7 

311 

\ 

21-3 1 

1 7. 1 

Aldehydes 

3 23-2 

64. .4 i 

33^.^ 

247.0 

349-0 

Furfurol 

0.15 

0.32, 

0.15I 

0.12 

0. J i 

Ethers, as ethyl acetate. .... 

i 50.8 

49.3 i 

•179 

67:3 

431 

Higher alcohols 

1 3^M-« ' 

|i 

167,0 

153-'" 

213'' 

Non alcohol coefficient 

75.'5-4.^ 

375.t>2j 

37^’. 15 

488.72 

6 ' 37 .r>i 


It is seen that the three yeasts are distinctly different, hi 
slight contact with the air all produced much aldehyde ; the addition 
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)spliate decreased their proportion, especially for wine yeast. The ethers 
present in small quantitites as opposed to the aldehydes, but, in the 
e of cider and perry yeasts, were increased by the addition of phosphate, 
jie yeast gave most higher alcohols, cider yeast the least ; phosphate 
leased them. 

the impurities are, therefore, greatest for wine yeast, showing that a 
>cted yeast, chosen in accordance with the aim in view, might be more 
fantageously used. Such yeasts must be used with a knowledge of their 
ipeities ; among the various yeasts of wine and cider, there are doubtless 
ae which would have acted differently from those used in the author's 
ieiiments without bringing in the important factor of custom. 

-Contribution to the Study of the Alcohols of Cider (o. — kayser, e., in BMiieHn 
la SociUi des Agficulteurs de FratKc, pp. 321-32J, Paris, November, 1917. 

In 1916 the author reported that high temperature increased the pro- 
tion of volatile acids, aldehydes, ethers, and higher alcohols in alcoholic 
Dentation. In this paper he describes his studies on the influence of 
mnst, especially of its nitrogen content, on the formation of these sub- 
ices. 

Apple must, sterilised in the autoclave, and containing 10,4 % of sac- 
rose, was subjected to fermentation. At the beginning of December, 
6, this was sprinkled with a strong yeast a and an apiculatcd cider yeast 
The experiments were made in three flasks which, when sprinkled with 
veast, were left in a cupboard at room temperature, which varied from 
)i2^C- They were, thus, subjected to all the variations of the winter 
6-1917.- Fermentation was slow. 

In Marcii 1916, t. e. 3 months later, the liquid in the two flasks A 
I C was poured into two similar flasks. The operation was carried out 
ptically, and care was taken not to disturb the lees at the bottom. The 
lids were analysed (enough for this purpose remained ftt the bottom of 
! flasks, on the lees). 

i The contents of flask A were poured into an empty, sterile flask, .4'; 
seof flask C into a flask, C', which contained the same must fermented 
a. third yeast, b. 

The experiment was continued : — Flask .4, without yeast, flask B with 
forniiid from the beginning, flask C in contact with a new yeast which 
still to finish its secondary fermentation. 

la spite of the precautions taken during pouring, a few globules of 
yeast a passed into the flasks A' and C. 

The experiment was interrupted after 6 mouths ,-i. e. towards the middle 
ane and the fermented liquids analysed. Corresponding alcohols were 
dned by heating. Table I (on the following pa^e) gives the results 
lined. 

These results show that fermentation was not quite identical, at the 
moment, in the three flasks, although all the conditions were the same. 
51S often observed in laboratory experiments. 


til tfi] 


p) See R., December, 1916, No. 1320. 
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Tabt, 


, 1 ; I. - Results of analysis of the fermented liquids (per litre). 


Total acidity (sulphuric acidi). 
Volatile acidity (acetic acid) • 
Alcohol % m volume. . . • • 
Reducing matter, , 


After 3 % months 


After 6 months 


2A^ 

o. ^qSgm 
.{.60 

!0 fini 


2.29 gm. - 2.75 gii*- 
0.501 gm.' 

4.2o« ; 6.20® 

31.1 ■ gm 9 


2,71 gm, 
0.534 gill- 1 

6.50O 
4 rm 


2-73 z 
.7 • 70 '’ 


It should be noted, in pnrticulor, that the quantity «£ 
hss dec eased for C' between the first and second analyses. It shoiild 
noted tLt after 3 months of this slow fermentation, on account olj 
tem^iature there still remained some undecomi^sed sugar present , 
Sm propo tion in C than in A, and that, even after 6 months, m s* 
thfpreseni of an active, rednvigorated yeast, there was still a good prod 
tion of reducing matter per litre. 

T\blk II. — Analysis oj the alcohols obtained. 


pnantitv per cent of alcohol .n ido" 
in miliignms 


* 

Volatile acids (acetic acid) • - 

others (etliyl acetate) 

A' 

B 

C' 

94 

6 y 

0,6 

89 

55’3 

, 5 ^ 

8.40 

0.32 

'97 

44 5 

46 

57''> 

0.4{ 

no 

Von alcohol cocfQcient 

307.9 

201 22 



Table II shows that flask B. is the poorest in higher alcohols andoa 
hydes. It seems, thus, that decanting, which facilitated aerationonaw 
the content in higher alcohols and the formation of aldehydes^ Dec u 
on to a new yeast decreased the volatile acidity and increased the ctler. 

Tlie non-alcohol coefficient, i. e. the total amount of irnp\!Ti 
highest in flask A\ from which the lees were most carefully removed, j 
the non-alcohol coefficents are inferior to those obtained m practice^ 
impure fermentations ; this is not surprising. 

Below are the usual ratios obtained from the study of the alco 



nthers 

Bthers 

Total 

Plask 

.\cjds 

Higher Rlcohots 

Alcohols + EthciS 

. 4 ’ 

0.94 

1.6 

144-3 

B , 

1.9 

2.2 

14^-5 

C’ 

2.1 

1.6 

17S.5 
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Xhe ratio increases from ^ 4 ' to C because the volatile acids de- 
ase without there being a proportionate increase in ethers. The pro- 
tioii is the same for the flasks A' and C\ being higher for the 

alcohols 

lecanted flask, which has a lower content of higher alcohols. 

The total “ alcohols -f ethers " is highest in the flask C, where the se- 
idary fermentation was made with a new yeast. It is thus possible to 
the influence of the new yeast, as well as that of an almost complete ab- 
ce of yeast, in other words, the effect produced by decanting flasks A 
\C. 

There is no doubt that in practice the results would have been similar, 
h, perhaps, less marked differences. 

These experiment show also that cider for drinking and cider for distill- 
ninst be treated differently. It is clearly not a question of diseased ci^ 
s, with which frequently the only thing to be done is to turn them into 
ohol. It is also probable that the variety of yeast is of great importance 
m this point of view, 

- The Production of War Alcohol with Perrj' Pears. — Tkublle, A.,\nComptes rendus 
de fiances de V Academic d' A^iricuUitte de Fraace, V0I. in, Xu. 31, pp. 913-924, Paris, 
Ortolier 17, 1917. 

Most of the early and semi-early perry pears become over-ripe very 
i(k'y. It is, therefore, necessary, to m?kc the best use of them, to apply 
:?tional treatment which will delay over-ripening as long as possible — 
urge at a low teinpcrntuTC by pi]ing in well-ventilated lofts, or better 
Despreading in the open air on faggots in a shed or under a roof shdter- 
from the rain and sun. The piles must not exceed a height of 
1/2 to 24 1/2 inches. The fruit must, moreover, be very carefully watched 
; s to note when it begins to turn sleepy, so that it may be used, at the 
tst, btfore the endocarp is attacked. 

The best use of sleepy pears is to turn them into alcohol, but this can 
y be (lone by means of suitable treatment of the fruit and juice. It is 
diciilarly important that the clear juice ferment rapidly and completely 
the use of leaven or pomasc prepared with native 3’easts, or selected 
'■sts. 

To obtain a clear juice the sleepy pears must be pressed in separate 
'Gs. not more than 4 to 6 inches thick, inclosed, if possible, between thick 
was and separated one from the other by draining-hurdles, or, in the ab- 
ict of canvas and hurdles, by beds of long straw, or very clean reeds. If, 
fr the first pressing, the residue contains many fragments of pulp, it 
'n shed; otherwise it is cmmblcd and pressed again ; in no case is it dilu- 
Iwith water. The two j ices obtained are put in a very clean, unfumiga- 
and sprinkled as soon as possible. 

Tlie leaven is prepared with two leavens, 20 to 30 litres of mother lea- 
pi and a bout 1 00 litres of a stock leaven; it is this latter which is finally 
N. the first l^eing used to prepare it. : — 

I The technique of the method used by brewers to prepare the leaven is 

[?14*SI5l 
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described and emphasis is given to the necessity of stilling so as to pi*, 
the greatest quantity of well flavoured alcohol of the highest qua'rty. H 
most reliable method of succeeding is to use a rectifying still, 
alcohols of 600 to 75°'. passing over first, 

The author comes to the following conclusions : - 
From a chemical point of view, sleepy pears contain less sugai, t 
and acid than sound pears, but more pectic matter. From an econo: 
point of view, considering only two important factors influencing t! 
value - gross weight and sugar - during over-ripemngthey lose much wen 
the loss varying, according to the variety and duration of ovet-rifeni. 
between V,. and »/. of their total weight, and between about >/» and!,', 
their total sugar content. Such a loss, expressed in 100° alcohol, is eqi 
in round figures, to a deficit of from 7 to 25 litres per metric ton of soi 

^'^'^Under present conditions, so as to lose nothing which may be of lEti 
the- national defence, every grower should turn his sleepy pears into alcdi 
This is nevertheless, only a means of avoiding total loss as, otherwise, a: 
pears have no commercial value, but it is of far greater importance t«s 
them while they are sound as then they yield a better and mors abn 
ant product. 


2j6 - On Chalk Bread, - LEPictJU®, L. and LkGendre, R., in Comptcs rcndus des 
dc la Societi dt Vol. LXXX, No. lO, pp. 896 -« 97 . Paris. Deceml)eT 8, ui 

With reference to M. Raphael Dubois’ note (i) in which he ptopo^ 
to add to coarsely bolted flonrs used in breadmaking calcium carbomitei 
stead of caustic lime water which he said “ kills the yeast , the authoib ?ti 
that, in their opinion, caustic lime is preferable. 

Lime water, they say, does not kill the yeast, save when mixed witl 
directly before it is added to the dough. If, however, the amount of 
kali is so calculated as to neutralise the flour incompletely, the lime mrtiJ 
gives the dough a slightly acid reaction which appears to be the optiir. 
condition for the yeast, whereas the acid fermentations are inhibited b; 
preceding decrease of acidity. When the leaven only is used there is 
danger, with lime watBr, of exceeding the point of neutralisation. If 
leaven is strengthened by the addition of grain yeast, it is sufficient 
dilute this yeast in tap water ; it is then added to the dough, from vfi 
the alki inity of the lime has disappeared. 

The difference between the quantitites of chemical product added is 
withlirpewater, ainaximumof 30 egms. per kilogram (2.2 lbs.) ofbR 
with calcium carbonate, 15 to 20 gms. ; even if reduced by half this 
proportion will doubtless appear excessive for a food such as bread. 

217. - Milling and Baking Tests of the New Wheat “Kanred ”, in Kansas, U.: 

•— See No. 159 of this Review, 


(i) See R. Jaiiunry, 191?, No. 3. (Ed.) 
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- The Cotton Industry in China. — From the “Nonh China Hcial'l” in The 
culwal jMrnal of India, Vol. XII, Part IV, pp. 658-661. Calcutta, October, 1917. 
China's importations of cotton from foreign Cbuntries are increasing 
1 will continue to increase, because the finer yarns cannot be spun from Chi- 
e cotton. Shensi cotton, which is an American strain introduced into 
na. is about the only Chinese cotton that can produce a finer yarn than 
5 and at the same time obtain a satisfactory production ; and what 
na needs is more cotton of the Shensi type, or finer. 

China’s export cotton trade is a considerable one and about half of the 
K)rted cotton goes to Japan. 

There is a special grade of cotton peculiar to Shantung in much demand 
iiuerica, where it is prepared as medicated cotton, for which it is espe- 
ly adapted, as it is so white that it requires no bleaching. It is a short 
e and harsh to the touch, so it makes an admirable imitation wool, 
let when used alone or mixed with wool in the manufacture of cheap ho- 
y and underwear. 

Considering the remarkable growth of the local spinning and weaving 
ustry during very recent years, it is only reasonable to expect that the 
Lire will see Shanghai developed into the Manchester of the Far East, 
rided, however, that the manufacturers are given reasonable protection 
that they may be allowed to compete nn a fair level with foreign mills, 
'eii this protection, the possibilities for expansion seem almost unliniit- 
wheu it is considered that all of China’s millions are dad in cotton cloth- 
. That there is ample room for vast increase in the number of power- 
men spindles and looms, may be judged from the following estimated 
ires fnr the three Far Eastern countries, interested in cotton mills : 


Populaliou Spindles Looms 

China . 400 (ioo n^iu losuuuy 500a 

India . 2;&oouooo 6400000 2S000 

Japan 5:000000 :4i4 54l 24000 


Japan, a non-cotton growing country, has succeeded in developing the 
i industry to such an extent in 25 years, through a protective tariff, 
ich places raw cotton on the free list and heavily taxes manufactured 
ton when imported. 

Modern cotton manufacturing was introduced into China in 1890 and 
' extended considerably in 1896 and 1897, when foreign capital was put 
) local mills. Up to 1902, however, there were no returns on the in- 
tments, owing to the rapid increase of spindles and the inefficient supply 
lative cotton, which was not equal to the demand, and the fact that the 
'e of raw cotton, because of the shortage, increased out of proportion 
'he price of yam. The demand for the raw material, however, was met 
increased acreage, and the mills have been more prosperous during re- 
t years. 

Smee the organization of the Shanghai Cotton Testing House in 1911, 
testing of cotton against water and other adulteration has led to very 
leficial results during the past few years. The associated mills, under the 

[ 518 ] 
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rules of the House, are not allowed to accept cotton carrying over 15^ 
cent, water, and an effort is being made to keep the moisture down to 
cent ■ the natural moisture carried by American cotton is 8 per cent.,at|jj, 
China commonly it is 10 per cent, although Shensi cotton is naturally, 

low as g per cent. ^ 

China grows cotton and exports half to Japan, whence it is returned) 
the form of yarn and cloth which could be made in China. When the ml 
in Shanghai use Shensi, Shantung, Hupeh, or other cotton not growaj 
this province, at the port of entry the customs levy a duty of HK. H 
o « per picul (i), and again HK, Tls. 0.175 per picid import duty , 
Shanghai in all Hk. Tls. 0.525. The mills naturally avoid, so far as possibl, 
using cotton from other than their own districts, with the result that , 
large part of the crop raised in provinces not adjacent to Shanghai is a 
ported and returned to China in manufactured goods. The demand I, 
foreign cotton, which is indispensable for certain purposes, is increasb 
annuaUy, but the dutv the mills have to pay on the imported cotton coi 
stitutes a considerable obstacle to the further development of the indnsir 

219. - Paper Making with Ailanthus Wood. - See No. 170 of this Review. 

220. - Industrial Uses of Sweet Sorghum (Coloring Matter from tbo Glumes, 

- — See No. 172 of this Rmew. 

nuEs 221 - Investigations into the Proteolytic Activity of Lactic Ferments (2). - 111 Hi 

DING Influence of the Method of Milk Sterilisation; IV. Ucto-culture m the SeleciiM 

of Lactic-Proteolytic Ferments. - costantixo, in Aui della Reah Acca,i-^. 

DCtb dei Lincei, Ser. V, Rendicontt .U Srienze fi^iche^ tmtemaUche e naiurali, Vol. NXVJ,?i. 

atui B, pp. 195-19*^ 22^22;. Roihc, 1917- 

The increasing importance of lactic ferments, not only in agriailti; 
(cheese industry, siJagej, hut a 'so in medicine (surgical and intestinal inie 
tions) should induce workers to continue to study the differentiation ai 
selection of species best adapted to particular functions and to cnltivat 
them so as to obtain the greatest possible benefit. 

As the author showed long since, the lactic ferments differ less: 
their morphological characters than in their bio-chemistry, so that or 
ferment cannot be used indifferently for another in cheese making ( 
ensiling fodder. 

Apart from their acidifying capacity lactic ferments also 
other very’^ interesting faculty — their proteoljdic activity, to which t 
author has already drawn attention hy pointing out its scientific and pis 
tical-importance for either the ripening of cheese or silage or for intestir 
bacteriotherapy. The proteolyti activity of lactic ferments has Ixt 
largely misinterpreted as a result of unsuitable experimental conditioi 
Since the author has made known the inhibitory influence exercised ontl 
activity under such conditions (espe’cially the incubation temperi^nre a 

(i) ^.Hai-Kwan-Tael of the Customs weighs 37,72 grams and had in 1913 ‘‘u 
value of 3.81 fr. A Pikul of joo chiu is equal to 60.4 53 ) 

(2I See also i?., Jan., 1 '6, No. 109; R. Feb. 1916, No. 233 {Rd.) 
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: nature of the culture medium), other workers have modified and rectified 
ii opinions, and types of lactic ferments formerly considered to have no 
rtonising power are now acknowledged to possess it. 

Another source of error which must be eliminated is the excessive tern- 
atures generally used when sterilising milk for lactic ferment cultures, 
these turn the milk brown and affect the casein. Milk sterilised too 
g or at excessive temperatures is not suited to the casein-peptonising 
ion of lactic ferments. (This is probably one of the n^ptives causing work* 
to disagree with the author as to the importance of certain bacteria 
:heese, the udder, etc.). 

To make an exact study of the biochemistry of lactic ferments the milk 
st be sterilised with precautions which, as far as possible, will enable it 
keep its white colour. This result may be obtained with an autoclave, 
better still, a current of steam, at a temperature not exceeding ido^ c! 
Iby fractional sterilisation for i to 20 minutes during 3 consecutive days, 
mid be preferable to use temperatures below lOo® C., but in this case 
milk must be taken aseptically. In all cases the sterilised white milk 
st be carefully examined to make sure it is free from microrganisnjs. 
Only when, by the improved cultural technique devised by the author, 
las beti possible to separate and set in motion the proteoljtic capacity 
i given lactic ferment, will it be possible to differentiate this ferment, 
for the selector to appreciate and utilise it either in agriculture or me- 
iae, where, not only the acidifying capacity, but also the products of 
teolysis (albuminoids, peptones, amino-acids) of the 'ferments used must 
taken into consideration. 


- The Dairying Industry in South Airica. -- Baynes, joseeh, in The South .-DricftH 
Jonrml Uf Vo! I, Xn pp, Pretoria, October. 191^. 

recent )'ears the daiiydng imlnstry in^outh Africa has progressed 
^^Qe^abh^ Wliereas, in 1906, the Union imported ii 273 748 lb. of 
ier, in 1909, 4 512 895 lb., in 1012, 4 925 18S lb., in 1915, 2 026 258 lb., 
916 the importation was reduced to 267 896 lb., and, up to the end of 
^ Vi million pounds had been exported to the London markets, 
number of manufacturing dairies had risen to 53, that of the coUect- 
Lciitrcs to 10 in active oi^eration. The cheese industry- has made simi- 
^rogress to a small extent ; the importation of cheese fell from 5 586 244 
n 1913 to 2 028 508 lb. in 1916, and is continually decreasing. South 
ca now produce.'^ o\-er tw'o million pounds of cheese equal in quality 
best imported cheese. 

It seems that before long the condensed milk industry will make such 
tess as to render unnecessary’ all importation of this article, wliich 
re the war reached a value of £ 500 000. 

Moreover, pig-breeding and the i>iodiiction of bacon and lard, the im- 
atioiVof which reached a value of i 224 614 in igi6, may in future be 
' indej)endent of outside help, esix?cially if the farmers perfect the 
js and produce a suflicient supply of suitable material for the bacon 
tg factories which are about to be established. 
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New Zealand is quoted as an exampie for South .ifnean farmefj 
this colony, with a smaller population than the Inion, exported in iq^.' 
42 000 000 lb. of butter, not to mention the other products for 
is fmned. The price of good dairy land in New Zealand today is about 
per acre, a price much above those realised in South Africa, where the 
may well bear comparison with that of New Zealand in fertility and 
ductivity. 

The devdopmeijt of the dairy industry in South Africa still demaa^t 
great attention with regard to the improvement of dair>" stock, sweet creajj 
and winter feeding. The movement for cow-testing associations shouiii 
be encouraged in every way, so that farmers may be convinced that itis 
more advantageous to keep one good cow than three inferior ones. 

The production of the best quality cream is of vital importance h 
the industry if South Africa is to compete sati5factoril)Tvith the other Do 
minions in superior quality products. The Dairy Bill, now under coiisideij 
’tion, when passed, will control the improper grading of dairy products aui 
protect alike the fanner, manufacturer and exporter against fraud. 

223 -Photographic Analysis of Dried or Fresh Eggs. — i.e rov, Georges a., iu ro*-:: 

Rendus des 5r'uncr*5 de V Aciuiju:,ic da Vol, ClyXV, No. 25, pp. p^; 

■l>cc. 17, 1917. 

In the trade, to differentiate eggs as regards freshneSs or more or ]f< 
gcKvl state of preservation, the candling method is used t. e.. an optical ea 
mination by transparency, bused chiefly on the size of their air space. 

For legal purposes, the author devised a new method which is m 
exact, allowing the size of the air space to be gauged; and a graphic recr^ri 
to be taken, so as to form a convincing proof, which will be both lasting ^iii 
suitable for purposes of comparison. The result is obtained bV pbto 
graphy, together' with special adjustment of the light and aTrangems' 
of the eggs, which are fully (fescribed. and extremely sensitive plates.- & 
this method it is possible to obtain life-size photogra pKs, by transparracj 
of groups of eggs and their air spaces, which may be measured by agraj^ 
placed, over, or forming part, of the photograph. 

The use of radiography for this purpose only gives deformed ima§^ 
very inferior to those obtained by the photegraphic method. 

224 - Dried Eggs (i). — T.indet, in Compies Rendus da Se.mces deV Academic d'A:rn.ul-^ 
de h'rance, Vol. in, No. 40, pp. 1116-1119. Pari^, Deccmlx;r 19, 1917, 

For some time past there have been on sale at Paris dried eggs fw 
Hang-Tcheou (China), where ari American factory, using a method aliei^i] 
practised in Chicago, has been established. 

The author does not know the method adopted, but does know that 111 
water is evaporated at a temperature below 50-55° C, Egg albumen 
lates at 50-55® the author found in these eggs a quantity of iincoaguiaiti 

soluble albumen, representing 30 % of the dry product, whereas ^ 
of normal composition have from 36 to 37 % ; the albumm, ther ’ 

(i) See also R. 1916, No, 122 >, if.J.) 
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I cosignhted. To obtain a commercial evaporation at 50-550 C a 
icury depression of 65-70 cc. is required ; evaporation is, therefore, 
tied out in an almost complete vacuum. It is possible that a procedure 
adopted similar to that proposed by Messrs. Bevenot and Lenepveu 
the dessication of milk, which consisted fn powdering the mjilk in a 
ifflber the walls of which were heated. 

Xhe composition of these eggs is identical with that of normal eggs 
)posed to be dry. The author found 46,9 % of nitrc^en, 42.4 % of 
I 3.5 % of salts ; 7,2 % of moisture. The fact that the nitrogen and 
are present in almost equal proportions shows the eggs to be whole, 
s product contains no antiseptic. 

One box contains the product of 13 eggs, weighing 150 gms., that is 
5ay 139.2 gms. of chemically dr>^ ^gs, equal to 530 gms. of fresh eggs, 
12 eggs of 45 gms. 

This egg powder will not keep an indefinite time ; the fat easily becomes 
cid. The product is shipped in Tefrigerators, and, while await- 
sale, is kept in cold storage at Clichy. 

In the military hospitals of Paris, the chemists of which have all given 
avourable report, these dried eggs are l^gely used and greatly appre- 
ted. 

- production and Use of Pigskin, — Ste No. 191 of this Review, 

< - The Handling and Storage of Spring Wheat. - bailey, c. u., in the journal Of 

Ike AffiCfirun Society <■’ A^roiw;ry\ Vol. IX, No. 6, pp, 2;«i-28T, 5c]iagramf>. Washiagton 
11 . C., Stpt., l()i 7. 

Certain factors influencing the handling and storage of grain depend 
atly on whether it is handled in bulk or in sacks. The storage of grain 
bulk reduces the change in moisture content which is chiefly dependent 
the climatic conditions prevailing between harA’esting and threshing, 
this period is warm and dr\' the grain will be well cured when it is sent 
the consumer, but, if rain falls on the unthreshed bundles, est:tecially 
shocks, the wheat well l:>e damp and tough, and, consequently, more diffi- 
t to handle and store. 

Wheat assumes the temperature of the surrounding medium more ra- 
Jy when stored in sacks than in bulk, so that, in the first case, it is less 
iject to injury from fermentation. 

Spring wheat is not biologically ripe at the time it is usually harvested. 
pproccSvS of ri]ieiiiug after the harvest is accompanied by certain peculiar 
"Jiomena. If the luuKlles are in a stack they absorb the moisture. This 
)Cess. commonly called ''sweating'', is undoubtedly accompanied by 
•chemical changes resultin.g from enzymic activities within the kernel, 
this sweating process occnr,‘^ in normal wheat in the bin, a slight rise iii 
iiperahire may result. The baking (piality of the flour is improved by 
?se changes in the .grain. 

Several factors determine the keeping quality after sweating ; the most 
portant of these is its moisture content at the time of storage. It is 
^bable that, in dry grain, the amount of water absorbed is not sufficient 
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to produce a gel, i. e. the colloidal material does not have a continuous stiuc. 
ture, thus greatly reducing the possibilities of diffusion. 

The exact percentage of moisture below which this discontinuous strijc. 
ture exists is not known ; it probably varies with the percentage of ghteDij 
the grain as gluten has a greater water-absorbing power than starch, 
creasing the moisture content above the maximum at which discontimutj 
exists results in the formation of an elastic gel through which diffusion, can 
take place. Further increases in moisture content up to saturation (masj. 
mum absorption) produce progressively less viscous gels with a conespond.: 

ing increase in the rate of diffusion. Since the rate of respiration in grain 
doubtless depends in part on the rate of diffusion between the various h- 
nel structures, it follows that the less viscous the gelatinous material d 
which the cell contents are composed, the more rapid is the productiond 
heat through respiration. For these reasons the susceptibility to heatingd 
grain stored in the bulk is largely determined by its moisture content. 

To ascertain the percentage of moisture which spring wheat may con- 
tain without heating in store, the Minnesota Grain Inspection Departmefl 
and the State Board of Grain Appeals, in cooperation with the Bivisioi 
of Agricultural Chemistry of |he University of Minnesota, made obser\'a 
tions on the wheat stored by one of the large elevator companies. Abou 
20 lots of wheat, containing from 12.76 to 17.45 % of moisture, were examinee' 
The observations lasted over a year, from one summer to the followin 
summer. From the results it was concluded that hard spring wheat, ( 
reasonable plumpness, containing less that I4.5 % of moisture is not likely 
to heat when stored under normal conditions in a ten^rate climate, where- 
as similar wheat, containing 15.5 %- or over, of moisture is practically cer- 
tain to heat. Between these limits the possibilities' of heating de])en<] or 
the following conditions : the percentage of moisture, temperature ol 

. the atmosphere, position of bin in the elevator (the grain keeps better in th 
outside bins than the inside ones), material of which the bin is constructed, 
initial temj^eratnre of the wheat (the curve illustrating the acceleration 0! 
respiration with a rise in temperature is logarithmic), size or dimension oi 
the bulk, etc. In uniformly mixed wheat the highest temperatures 
usually near the surface ; when the surrounding air is cold, as in midwinter 
the maximum temperature is usualWfrom 15 to 20 feet below the surface, 
in mild or hot weather, it is found at a depth of from 5 to 8 feet. 

227 - Substitutes for Tin Cans. — TIu /c« and Cop'ce Trade Jonrml, Vol. XXXI 

No. 6, pp. 53C-5 10. New Yt»rk, June. 1917. 

Owing to the shortage of tin and the consequent inability of tin can mawi 
facturers to meet fully the needs of their customers, attempts have bcc' 
made to replace this metal by various paper, fibre and composite product: 
Manufacturers of such materials declare that their boxes preserve and can; 
dry products as well, and in some cases better, than all- tin boxes. The iyp 
of packing now in use may be divided into five : — 

i) Cardboard. — This is now generally used for packing tea and col 
fee, especially for medium qualities, many firms reser\dng their tin ho.w 
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)r the best qualities only. It ai 

card loses its aroma, but this may be preveMeri 
rappers. The iucreasing ix,pullrh/rf “.dtr V 

-rapper now onthemarket.'" It may'fe maT ‘^feapest 

.d more and more extensivdv every d" tT' 

reals spic^ c^oa ehoc^late,' dr.,/ and sugar!' 
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s the fibre is not treated in any way a If '' n 
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rach in demand by manufacturers who rri/f 
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.. sv=?t •» “» 

laumng to have special processes bv whicb^E ^ the manufacturers 
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-ade in a variety of shapes It is claimed 7b ! I '*PP'=‘«>ice and are 
.ly to the flavour-retaidng pro/ "f, t “’7^-®" ^dds consider- 
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le advantages of carboard with those of t u “7“ =‘‘ 1 '’ combines 

sidlty and durability- of the packing n herca If of *''C 

-/onabellingbyalWiSgtSf^^^^^^^^^ 

ipping cases, ^x/^art maty/odf f 

Xhe prevention of ,L ^ if S 

^ A hst of American manufacturers of boa. i„ carboard, paper, fibre, etc. 
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DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

228 - Fungi Irom Tropical Africa, California and New Zealand. — Wakefield, em] 

in Royal Botanic Gardens, Kew, Bulletin 0/ Miscelianfous Information, Nos. > anfl u, 

pp. 30S-314, figs. l,onclou, 

The paper under review includes eight species of fungi, known 01 
suspected to be parasites. Three of them, Polyporus coffeae, Helicobasidim 
longisporum sLtid C&rcospora. cannabina.occm on economic plants, and may 
prove to be of some importance. The parasitism of the two first has not 
been proved, but it is possible that Helic, longisporum at least mav^ 
capable of causing iniury. The specimens examined by the aiithotatt 
the only ones reported so f^rr. 

The list includes the following species, the diagnosis of which is 
ill latin; - 

1) Polyporus Coffeae Wakef., at the roots of a dead coffee tree at Kini- 
pala (Uganda) ; it is suspected of having caused the death of the tTce;tk 
fructifications cvere found surrounding the collar of the plant, the toots G 
which were encrusted with a layer of white mycelium mixed with .Nind; 
on this crust were conidial fructifications which may be connected witli 
the Polyporus ; 

2) Amauroderma injimdibuJiforme Wakef., on the ground beneath ^ 
dead tree, Bumpenge Forest (Uganda) ; 

3) Hexagonia subvelntina Wakef., on wood, in the East Africa Pt'> 
tectorate ; 

4) Helicobasidium lo^igisponm Wakef., on roots of Theobroma 

in Uganda, the effected'roots show internal mycelium , especially along tl)( 
medu 11 ;ir>^ rays ; Mr. W. Smatx, who found the fungus, is inclined If 
consider it parasitic ; ^ 

5) Tilkiia Wilcoxiana Griffiths, on a specimen of Stipa eminent var 
Andersonii Vasey, from Santa Catalina Island (California), and pr 'Serv« 
in the Kew Herbarium ; 
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6) Uromyus Secamones Wakef., on leaves of Secamone flatysHgma, 
Uganda 

7) puccinia Hoheriae Wakef., on leaves and stems of Hoheria fopul- 
I (Lacebark), New Zealand ; 

8) P- Betkheyae Wakef., on leaves of Berkheya Spekeana, in Uganda ; 

I (jj Pwciniosira Dissoiidis Wakef., on leaves of Dissotis incam and 
\sotis sp., in Uganda ; this is the only species of Pttcciniosira for which 
aecidium stage has been described [Aecidium Dissotiiis Cooke) ; 

10) Cercospora cannabina Wakef,, on leaves of Cannabis sativa, in 
anda. 

- Selected Dani^ Barleys Re^stant to Usiilttgo Hordti, (/. auda and 
SepiorU graminum, Introduced into the United States of America. - See 

No, 138 of this Rtview, 

- A Rust-resistant, Danish Pestuca e/a^/or, Introduced into the United 
States of America. — see No. 138 of this Review. 

- “New Bra”, a New Zealand Potato Resistant to Mildew. - see No. 138 of 

this Review. 

-On Forms of the Hop {Humulus LapuJus L.) Resistant to Mildew (Sphae~ 
rotheea humuU D. C. Burr.) (I). - salmon, K. S., in The Journal Ot^ .imcuUural 
.SciffiCf, Vol. Vin, Pt, A, pp. 45V46 ci, Chiu bridge, December, 1917. 

In certain seasons, such as 1916, very severe losses are caused to the 
>-crop by attacks of the mildew Spaerothca HumuH (DC) Bun. Within 
;iit years the hop-mildew has also appeared in epidemic form in the Unit- 
States. The fact that certain forms of the hop-plant are very resist- 
to Sph. Huninli is, therefore, of great scientific and economic interest. 
Wliile the morphological species of Sph. Humiili attacks a very large 
pber of host-species belonging to many different genera, expeiinients 
'c proved that a specialisation of parasitism has taken place, and that 
form on Humulus constitutes a "biologic form" with the power, so 
as is known, of infecting only species of this genus. 

Resistance to hop-mildew was first observed during the summer of 
4 at the Sou th-I^a stern Agricultural College. Wyc, Kent. Several him- 
d one and two year old seedling hops were grown in pots in a giecn- 
ise under conditions which ensured their being attacked by mildew, 
these plants, two proved imnuine throughout the growing season in 
:e of repeated attempts to infect them directly and indirectly. These 
iits were growui from seed of a hop found wild in hedges at \'ittorio 
Eviso. Italy) collecttcl in October 1913 by Prof. P. A. Saccardo. About 
)ther seedlings of the same origin, the same age and growm under condi- 
is identical with those of the first two, proved very’ susceptible to mildew. 

' Buring 1916 the same resistance to mildew w^as noticed in 7 others of 
same Italian origin and of the same age as tire imimine plants obseru’ed 
Whereas these seven plants remained immune thrciughcut the 

n Sec also R, Dec., 2937, No. 1142, 
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growing period, 150 seedlings of the same age and origin, growm in thes,, 
greeniouse, proved very susceptible to mildew. 

The same complete immunity was shown m 1916, under the same c„, 
ditions bv three plants of a form of Humulus Lupulus with yellow 
received under the name of "golden hop", from M^rs. Bide andS^ 

of Farnham. who had bought it from Mr. a Benard of Orleans 

The two seedlings found to be immune in 1914 were planted outdu. 
ing the winter 1914-15. They developed normal^^ and. m 1916 
it was then seen that one plant was male, the other female. Through^j 
the summer and early autumn these seedlings showed no trace of milder 
although all the surrounding hops were attacked. Nevertheless, by Oct^ 
her s a few leaves and flowers of a late shoot of the female plant, aadtn 
leaved, each on one of two late lateral shoots of the male plant, showed 

patches of mildew. . 

In 1902, Neger pointed out the possibiUtyof the existenceof inimts. 
races ” among host-species susceptible to mildew, and described instam 
where individual plants of Spiraea Ulmaria and Epilobium montm 
resisted all infection from the conidia of Sph. Humuli which had develcpi 

on the same host-species. . , - - .. t cx? n 

According to Prof. Kingo Miyabe, the biologic term ol bpk Hi 
wm/i which attacks Humulus does not exist in Japan, although the specis 
Sph. Hiimuli is very common there on a certain number of host-speties w 
longing to different genera. In 1916, the author received from M 
Miyabe specimens of the male- plant of the wild hop of Japan {H. Lnfdi 
var. cordifolius Maxim). Wlieii grown in the greenhouse where, as ahead 
stated, the conditions were favourable to inoculation by conidia of thefon 
of sph. Humuli which lives on hops, the plants were infected. 

A similar case is undoubtedly that of the “immunity " of Virgii 
creeper hederacca) in Europe. In the United States this ‘ 

tacked by vine mildew [Uncinula necaior [Schwein.] Burr.). This niiloeT 
very common in Europe on cultivated vines, but, within the authoi ste 
ledge, has never been found attacking Virginia creeper, doubtless 
specialisation of parasitism hag occurred in the species U. lucaior andt 
“ biologic form “ attacking Vitis hederacea has not yet reached Europe. 

At the present time there are no restrictions in England on the ; 
portation of Vitis hederacea from America. To protect this plant frcic t 
danger of being attacked by mildew, the English authorities 
prohibit this importation or inspect the imported plants closely. 

233 - “K'aei li tzu”, a Chinese Chestnut Resistant to the “ Ink Disease”, m 
duced into the United States of America. — See no i 'f this KrJu-a\ 

234 - Patents for the Control of Diseases and Pests of ^Plants. — See no 210 d 

Revira. 


Disease and Pests of Lucerne in the Oasis of Tripoli. 
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The South Americaa Hevea Leat Disease is Trinidad. -- rorer, j . b., in bmI- 

lelin Cl/ ih( Depurlmnt of At^rUuUun, Trinidad and Tobago, Vol. XVI, Pt. 3,^, i2S-i89, 
pan of Spciin, 1 917 - 

In author’s attention was called to a disease of theleayes 

lievea trees [Hevea brasiliensis) which was causing considerable de- 
lation on many different estates in widely separated parts of Trinidad, 
croscopic examination showed the disease to be the South American 
vea Leaf Disease, which, judging by its general distribution, must have 
jgted in the island for several years, but only became epidemic in July, 
gust and September, 1916, when the climatic conditions were exception- 

¥ favourable to fungous growth. 

j The disease was first reported in Surinam (Dutch Guiana) in 1910, 
a was carefully studied by Dr. Kuijper, who published a report on it in 
h. At that time the disease was confined to nursery stock and young 
'-S while the older plantations seemed quite free from infection. During 
past four years, however, both in Surinam and Demerara (British 
ana), the disease has spread rapidly to the older Hevea trees, and must 
r be considered as the most serious disease of this plant in that part of 
world. 

Dr. Gerold Stahel, Mycologist to the Department of Agriculture of 
ijiam, has made a long and careful study of the disease. He has deter- 
red that it is caused by a fungus with three different fruiting stages, only 
of which spreads the fungus. This form belongs to the genus Scoleco- 
hum, and its spores are produced in abundance chiefly on the under side 
the ver\' young, diseased leaves. These spores, carried by the wind, 
a or insects, germinate and penetrate the young tissues of the leaves 

V rapidly (lo hours), and thus cause widespread epidemics under 
table weather conditions. After 15 hours’ dtydng they lose their germin- 
ig capacity. 

The other two forms of the fungus occur on or around the edge of 
! spot? on the older leaves. They appear as small, black pustules, similar in 
vernal appearance, but some contain spores of one kind, some spores of 
^her kind Dr. Stahel’s work shows that these tw^o t}T)es of spores are 

V very sHghtly capable of infecting the leaves, and may be entirely dis- 
arded as a cause of the spread of the fungus. 

Dr. Stahel states that very many rubber trees in Surinam are at- 
Kd by this disease, and that, on parts of some estates, as many as 20 % 
he trees have been killed by it. According to Bancroft the disease is 
' widespread, virulent and epidemic in Demerara, 

Xo successful means of fighting the disease on large trees has yet been 
When it attaches nursery stock or young trees in the field it may 
lybe controlled by spraying with Bordeaux mixture. 

The disease occurs in several districts in Trinidad, and was more wdde- 
' 2(1 in 1917 than inthe preceding year. In June 1917, the author visited 
umber of plantations and found the trees in normal condition. Never- 
l^ss, in one or two places where the disease was not prevalent m 1916, 
trees were badly attacked ; one or two old tret>s were killed by the re- 
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peated attacks, and a number of two and three year old trees died on . 

::Sii°f"our;owth;^ 

menace to the is prartkally out of the question on accm, 

Spraying large rtar^t to find and grow reistant j 

oHhee^nseifor hisreasonk.im^rtanU 

giv 4 the highest yields of later,., 

to use them for future plantations. 

J 37 - Endrot Of ®3“''^te‘^A^\v“sWngl°^ D. C., October, iv;. 

i Olycoccus n^acrocarpus). called -'end,, 

rtfr Tt is caused by a sphaeropsidaceous fungus which does b 
s reported It IS ^^gj.ibed previously and which is provisMiI 

Xd in tSuu^ f Fjututacuns. 

4 e dkease has been observed in all the cran^rry-growing dislnj 
of til uS States (Massachusetts, Maine, New Jersey, Michigan, llj 

of the berry, hence the common names blossom end 
end rot ”, now replaced by the simple term end o . 

Dried rotten, mummified berries, apparently destroi ed by !• . p ,> 
Wt eiqiosed in the field and examined after about a year and a ha Ui . 
a discXcetous fungus which is believed to be the perfect fo • 
pXte and which agrees very closely with Cenan^mn 
^ Cultures of the mycelium show a characteristic senes of colou,^ 
produce fertile pyciiidia, more frequently on Mehlotm alba t . 

“^‘^Spraying experiments in Massachusetts show that this rot can he la# 

controlled by the use of Bordeaux mixture, , . tbe Afassac W 

Some injury to the cranberry vines was noticed at Jbe 
Cranberrv Experiment Station at East Matehara whichitwa , 
might bc'due to the use of Bordeaux mixture. The rral cause of t s . , 
which was not found in other districts, is being investigated. 

138 -Watermelon Diseases in U. S. A. - ^ 

cvUure. himcrs’ IhdlcUn $21, pp. n . I'gi. i:. ' ' ‘1 ' iritLilUe iilh 

Abrief de,scription of the diseases of ,00 

particularly those found in the south-east of the United States. , 
with the methods of control, is given. 

(1) See albu A*. April, Kjifi, No, 470. ^Acf.) 
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The most common and most serious diseases are : — 

1) wilt (Fusarium liiveim Hrw, vSm.) ; 

:) root-knot {Heterodera radicicola [Greef] Muller) ; 

aiithracnose {Colletoirichum la^encirium [Pass.] Ell. andHalst.) ; 
4) stem-end rot [Diplodia sp,). 

The watermelon is also occasionally attacked by the following minor 
ase? : 

i) stem blight {Mycosphaerella citndlina’ [Sm'] Gr. ; 
i) bacterial wilt [Bacillus tracheiphilm Erw. Sm.) ; 

3) downy mildew (Peronoplasmopara cithensis [B. and C.) Clint] 

4) malnutrition, attributed to lack of potash ; 

5) blossom-end rot, probably due to defective pollination ; 
d) ground rot [Scleroiinm Roljsii Sacc.). 

WEEDS AND PARASITIC FLOWERING PLANTS 

- Kennedya rubicundat a Leguminous Plant Injurious to Forest Trees in 

NflW South Wales. — >rAiDEX, J, H,,iTi The A:'riculiur(il GazeUe of ^'e'S South 
Vol. XXVIII, Pt. 10, p,, 714. Sydiies, October, 1917. 

Kemidya rubicimda Vent., a native plant of Australia, very common 
he coastal district of New South Wales, has ra'ently been reported 
Me. G. F. McPHERSO>r, District Forester at Wyong, as being very 
.iidant in the forests of that neighbourhood. It is found especially on 
noved, areas, where it attacks and covers the young hardwood trees in 
cry short space of time. It is feared that the plant will become a ' 
,ger to the forests by retarding the growth of 'the young trees. 

. Methods lor the Control of “Wild Rice’* in Italian Riceflelds. — See No. i6i 

"f this Review. 

INJURIOUS INSECTS AND OTHER LOWER ANIMAI^. 

- Observations on Animal Pests of Cultivated Plants, Made in Sweden from 1912 

to 1916 , — Tuu.gre,v, AT.BERT,iii M I'ddcluudf. 0. ijj frdn Gi'iUralandiiltm for forsokvd- 
hiiik! rd Jordbrukeomrdiet, tniomoloi^isk AnUlfiin^i'n .Vr. 3;,pp. i-ioi. Stockholffi, 1917. 
Thanks to the collaboration of many correspondents the Entomo- 
cal Depart ment (' ‘ EntoiuologiskAvdelning ”) of the Central Experiment 
lion at Stockliolm is able to collect and study material from all parts of 
iden, report the presence of destructive species, and study and make 
'T\ri the best means of control. The correspondents, 567 in number, are 
tibute'd as follows : — Malmohiis, 31 ; Kristianstads, 22 ; Blekinge, 
Halland, 19; Kroiioberg, 19; Jdrrkdping, 26 ; Kalmar, 27 ; Gottland, 
Ostergottland, 41 ; Skaraborg, 28 ; Alvsborg, 36; Gdteborg and Bohns, 
Orebro 22 ; Sdder man land, 48 ; Vastnianland, 14 ; Upsa], 28 ; Stock- 
-8; Varmlaiid, i8 ; Kopparberg, 22 ; Gavleborg, 19 ; Jamtland, 24 ; 
>tert]orrland, i6 ; Vasterbotteii, 19 ; Norrbotten, 10. 

The publication under review gives data bearing on the period 1912- 
b. (hiring which not less than 345 animal species have been reported, 
tnbnted as follows : — orthoptcin, 4 ; thj^saiioptera, 3 : hemiptera, 41 ; 

[t38-t4l] 
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coleoptera, 85; lepidoptera, 106 ; dipteia, 28 ; hymenoptera, 30 ; total niiEj 
ber of insects, 297 ; myriapoda, 2 ; acarina, 19 ; snails, i ; nematodes,! 
birds, 14 ; mammals, 10. 

Below are mentioned the species reported as new, or, on account dj 
the damage they cause, deserving of special mention ; — . I 

GryUoUxlpa gryllotalpa h. (“ mullvadssyrsan ”) although relatively cog. 
mon in sonthern ^eden had not, for 25 years at least, caused such sericii 
damage to crops as that reported from Skottorp (Halland) in the sumuu 
of 1916. 

Siphocoryne ligustri Kalt. (" ligusterbladlusen, ”) reported for the fijjt 
time in Sweden towards the end of June, 1915, on privet at Svaldv 
hns district). 

Rhopalosiphwn laducae Kalt. nyolktistelbladlusen judging ])t 
the distribution of the 55 reports received at the central office, causes seriog 
damage in the frontier provinces between Svealand and Gdtaland, and); 
l,bdernianland, Nerike and V^eigotland. The southern districts, on tl*: 
contrary, were almost completely inminne as compared with those non! 
of the Dal river. It is interesting that the white and red currant busk 
were attacked by preference, the black varieties being hardly touched. 

Agriotes lineatiis L (” randigasades kn&pparen) has caused conside 
able damage to agriculture in all districts of Sweden. In Svartingstor, 
(Kalm.) in 1912, some acres of sugar beets were entirely destroyed; ti: 
larvae were so abundant that 34 were collected from one root alone, h 
Jlaverosnnd whole fields of oats w’ere so severely attacked that, in mas\ 
districts, they had to be re-sown. Similar occurrences were reported i: 
A mot and Varmland. The table given below' is interesting from the poi^! 
of view of the different plants attacked. 


Plants attacked 


Number of attacks reported in : 


Oats . 64 

Barley 25 

Wheat 4 

Ry<i 3 

Beet g 

l^ouito 6 

Cabbage ,|. 

Turnip 3 

Cirrot , , . i ■ — 

Onion ; | r 

Viper’s grass ; — 

Cucumber | 3 

SaLtd 2 

f'urden Strawberry — 

I’arsnip ; — 

Asparagus i 


4 t 


2 I — 


Tots) 
nincbe; 
of »tU«5 


30 


( 141 ] 
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Oats and barley were, therefore, most frequently attacked; cabbage, 
rnip, potato, beet, wheat and rye are also subject to attacks from Agrio- 
; but less frequently ; the other plants may be considered as rare hosts. 

Apamea tost^ea Kb. (" gassrotflyet ”), reported for the first time in 
feden at Svalof on Gramineae in 1915. 

. Dasyfolia Thubg, (" fjaderborst fiyet ”), very rare in Sweden; 
iJuly, larvae of this lepidopteron caused great damage to 

'^han§elica officinalis, cultivated as a medicinal plant at Dals-Rostock. 
i Culliwarfha dominula h, {" glansspinnaren ”) : the larvae of this le- 
Jopteron, very rare in Scandinavia, caused great injury in the spring of 
to young elm and ash trees near Ov^esholm (Kristianstadt). 
i Enamonia prunivora Wish. (?) (“ mindre applevecklaren was no- 
ied for the first time near Repelycke, Ranmun, in November, 1915, on ap- 
is, and, on frequent occasions, in other localities. The Station has not 
[ been able to identify with certainty this insect, which, instead of being 
Intical with the American E, prmivora, might form a native variety. 
The birds reported as harmful during the period 1912-1916 were : 
Corns cornix L. {“ krakan ") ; C. fruffilegus L, (r&kan) ; C. monedula 
;“kaian ”) ; Pica pica h. {" skatan ") ; Sfurntis vulgaris L. (" staren ”) ; 
mr domesticus L- (“ grispan^en ") ; Fringilla montfringillah. (“ berg- 
[en ”) : F. coelebs L. (" bofinken ") ; Loxia curvirosfra h. {“ mindre kors- 
)beii ") ; Pyrrkula pyrrhula L. (" domherren ”) ; Turdus pilaris L, ("snos- 
an”) : J. mrula L. (“ koltrosten ”) ; Larus caniis b. (‘'fiskmAseu '’) ; 
m migallus L, (“ tjaderii 

Among the mammals reported as causing damage were ; — 

Erimiceus europeus L. {'* sgelkotten ”) ; Talfa europa:a L. mullva- 
); Scmrtis vulgaris L, (‘'^orren") which destro vs pears, apples and 
el nuts ; Microtus agrestis h. {“ akersorken ”) ; Arvicola terrestris b. 
ittensorken ”) ; Lemmus lemmiisL. l"fjallemineln”) ; Lepusiimiduil,. 

1 L europaeus which gnaws the bark of fruit trees ; Alces akes 1 ,. and 
'^yeolus caprcoliis L., injurious to forest trees. 

The attacks w^ere frequent and serious, particularly in I9T2“I4, when 
summers were very hot and dry ; slight and less frequent in 1915 and 
6. rather wet and cold years. 

The following particulars are worthy of note : — 

U'REALS. — Thc^se suffered particularly from larvae of Mcloloniha 
( alloribfjrren ”) and Agrioies lineatus T. throughout Sweden, but parti- 
‘dy in the southern districts, where, in 1912 and 1913, Coniarinia tri- 
Kirby (“ vetemyggan ”) was also found in abundance in the barley and 
fields, yiore or less serious damage was done by Siphomlla \Chlo- 
^jpumilionis Bjerk. (“ kornflugaii ; OsciW/a (Osctm's) frit I,- int- 
); Hylemyia coarctata Fall. (" r^broddfiugan ; and laiv'ac of 
whs segtium Sell iff. (" sadesbroddflyet "). 

Fodder Gramineae, — Amaurosoma {Ckigasira) armillatum Zett. and 
mipc^ Fall, which lower the yield in seed of PUeum by 25 %. 
Clover. Apion apricans Herbst. (“ Kloverspetviveln ") for the 
and a nematode, Tyknehus devastairix Kuhn., for the hay. 
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Cabbage and Turnip. — Phyiloireta sp. (“ jordlopporna ") ; 
mactdipennis Oait. {“ k&lmalen ") ; Eurydema oUraceal,. (“ rapssugareu"! 
Lygus pratensis L. (" angsstinkflyet ”) in Norrland ; and Chort&phila 
bio) brassicae Bouche (“ kdiflugan 

Carrot. — Trioza viridula Zett. (“ morotbladloppan ”) and Pjjj 
rosae L. (“ inorotflugan 

Beet. — Blithophaga (Okeoptoma) opacal,^ (“giilh&riga skinnaiba^cj 

Teguminosae. — Pkysopns rohusta Uzel (" vanliga arttrips^* ,. 
Sitonalineata\ 4 . (“ Artviveln ”) di.n6^Grapholitha nigncana Stph. (" 
laren "). 

Fruit trees — Psylla fnali Schmbg (“ applebhidloppan ”) ; 
sp. pironbladloppor ; Aphis pomi D. G. f ' applebladlnsen "), especi 
in the very hot summer of 1914 ; Anisandrus {Xyleborus, Scolyius, Tow 
cMs) dispar F. (" 16 v\'edborren ”) ; Phyllobius sp. (“ lovvivlar '") in 
Antkonomus pomonm L. (applebloinviveln ") in 1913-1914 ; ChemQi^}j^ 
brumata L. frostfjariln ”) ; Argyresthia conjugdla Zell. (“ rbnnbarsiiial«i' 
in 1916; Malacosoma neussiria L. {“ ringspinnaren ”]. 

Besides the lepidoptera alieady mentioned there wre : Argyropki 
{OUthreuks) variagana Hb. (''vanliga knoppvecklaren ; Trmtoumm 
lam F, f 'lmndTe k''); Carpocapsa pomonella T. (*' applevecklartn' 
very common ; Uyponommta malinellus zell. " .applespimnalen "), 25 
Lyonetia clerkella L. (" clerks miner armal ”). 

The pear trees suffered very severely from Contarinia pymm Ri! 
(" parongallmyggan ") ; plum trees Irom Hoplocampa minuta Chris 
{“ plommonstekelu "), which reduced the crop by 20 to 80 % (as at Khii 
Fjalkcstad) ; both species were very abundant in 1912 and 1913 thrmir^te 
southern Swden. 

Berries ~ Pterodin&a {Pterontis) ribesii Scop (“ storakrusbarsstekdn 
Q^n^Prisiiphora appendiculata Tep. {"HUa K. "), on gooseberry' ; 
losiphiini lactucae Kalt. (" rajolktistelbladlusen on rod currant (loi’,' 
Antonomifs rnhi Hbst. (" hallonvivcln on strawberries and raspherri^ 

Forest trees. — Chdmatohia bvreata In. (“ bjork frostinatareii 
and Coleophora fitscedindla Zelb. (bjork sackdrogarmalen ”), ver>' pia 
tiful, especially in 1912 ; Myelophilus piniperda I,. (" svarta margboTet 
and M. minor ( mindre m. ") ; Dendrocionus micans Kng. (" fattebs 
borren '‘) and numerous species of the genera Ips and Pityogenes. 

242 - Scale Insects (Cocc/</d6) from Asia, Africa, America and Oceania. ; 

Newsiead, Robert, in the Ihilleiin of Kntomoloiical Vol. VIIL, Pt . 

London, Decnnfjer, ifjiy. ■ 

The following species are enumerated : 

1} Aspidoproctus armalus Newst., 011 a tree of unknown species. 
Salvador (Portuguese Congo) ; 

2) A.? glaber Tiiid., on the tree locally known as " mwanga Mk 
(Nyasaland) ; * * 


(c) Sec R OQi., No, <377 and No. 244'24+ of this Rci-igu’. {Ed.) 

[t4l S4?] 
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3) A . pertimx Newst., on a tree known as kalati " in the preced- 
ng locality ; the same scale seems to have been observed on a wild plant 
,t Bangalore, I^al Bagh (South India) ; 

4) A. tricornis Newst., on the “ mwanga tree, Mlanje ; 

5) Icerya aegyptiacum Dough, on young date palm, Zanzibar; this 
g the first record of this scale at Zanzibar ; 

6) /. maxima Newst., on tree trunk Ngamba Is., hake Victoria 

[Uganda) ; 

I 7) /. seycliellarum Westw., on mango, Entebbe (Uganda) ; 

i S) /■ sulliireatiind., on Eranthcmim in the preceding locality, and 

.oubtfully on Castilloa at Kampala (Uganda) ; 

9) Sticiococcus fomicarius Newst., on Ficus sp., Entebbe ; 

10) St. multispinosus Newst., on Cola acuminata, Ahnn (Gold Coast) ; 
small percentage of the females were attacked by chalcidid parasites ; 

n Markhamia platycalyx, Kampala (Uganda) ; 

11) 5 y. s'jdstedti Ckll., on cacao, Aburi ; 

12) Pseudococcus citri Risso, at Nairobi, Old Government Farm 
British East Africa) ; on coffee, at Entebbe ; on an unknown shrub, Tero 
forest (Uganda) ; 

13) Ps. sacchati Ckll., on rice, at ^legapatan (Madras Pres.) ; on 
jgarcanc at Georgetojwn (British Guiana); 

14) Ps. hymenockae Ckll., host plant not stated, at Onderstepoort, 
‘ransvaal (South Africa) ; 

15) Ps. virgains Ckll., on coffee, Nama Konkoni, Chagwe (Uganda); 
n cassava and sugar cane, Zanzibar ; on French beans, Jatropha C ureas 
nd Colocasia, Aburi (Gold Coast) ; on oleander and a creeper called " Sa- 
inica Accra (Gold Coast) ; on cacao seedlings, Ibadan (Southern Ni- 
jria) ; 

16) Phenacoccus insolitus Green, on egg-plant, Saida jret (Madras) ; 
1;) Tacchardia decorclla Mask., on Anona muricafa. badly infested, 

iDtebbe ; Pretoria (South Africa) ; 

18) Asierokcanium coffeae Newst., on coffee plants in British East 
frica and in Uganda (Nakasanje, Chagwe ; Banda) ; heavy infection ; 
small percentage of the specimens were infected by chalcidid parasites ; 
■ 19) A. bamhusae Bdv., on bamboo, at Aburi (Gold Coast) and at 

fiittbbe (Uganda) ; also found in South Africa ; 

20) CerococcHS hibisci Green, on egg-plant, Guntur (S. India) ; 

21) Ceroplasiodes cajmi Mask., on red gram, Zizyphus, Ocymuni sanc- 
in. CoimbatoT^ on wild indigo, Anantapnr Dist. (S. India) ; 

22) Inglista chclonioidcs Green, on Purkinsonia acukaia, Coimbatore ; 

23) /, conchiformis Newst., on GHricidia maculata, Aburi ; 

24) Ccroplasies actinijormis Green, on coconut, Coimbatore ; 

25) C. africanus Green, in South Africa ; on acacia, N. E. of I^ake 
;orge (Uganda) ; 

2O) C. ccrifcrus Anderson, on wild elm, Coimbatoie ; 

2;) C. cirripediformis Comst., on Hura crepitans in association 
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with Lecanium (Akermes) sp„ Berbice (British Guiana) ; on Ipomoea sp, 
Georgetown ; 

28) C. denudatits Ckll., on a wild Solanaceae, Demerara 
Guiana) ; 

29) C, ficus Newst., on Ochra pulchella, Wonder boom (South Afiica)- 
on Anona, Abwii ; 

30) C. persanatus Newst., on Coffea liberica, Aburi ; 

31) C. quadrilineatus Newst., Kimi Is., lyake Victoria (Uganda)- 

32) C. rubeus Mask., on mango, Ganyon District, Chicacola (S. India), 
on young orange trees, Maruhubi, Zanzibar ; 

33) C. ugcmdac Newst., on an unknown tree, Mount Mubendi (Uganda); 

34) C. vinsonioides Newst., on coffee, Mabira Forest (Uganda); 

35) Pulvinaria burkilli Green, on Zizyphus sp., Coimbatore ; 

36) P. cupaniae Ckll., on Ficus sp., badly infested.; on nudbein 
imported from U. S. A., Jamaica; 

37' P. jacksoni Newst., on fetcolor, Kampala (Ugandai: 

on grauadilla, Nairobi (British East Africa); 

38) P. psidii Mask., on coffee badly infested, Mabira (Uganda) 
on the same plant at Mpumvi, Chagwe (Uganda) ; on coffee at Kikuya (Bri 
tish Bast Africa) and on “ nsambyia ” at Bukoba (British East Afiicai 
on mango, Coimbatore ; on guava, Koilpata (S. India) ; 

39) Lecanium {Saissetta) cuneiformis Green, on Acokanthei’ii sp, 
Mua Hills (Brit, E. Africa); 

40) L. ( 5 .) hcmisphaencum Targ., at Umosa (Brit. E. Africa) ;o!; 
Anstolockia, Nagunga; on Adiantmn, Entebbe; on coffee, Mabira (Uganda): 

41) L. (Coccus) hcsperidum U., on banana, near Mombasa; on lemoii; 

Mua Hills (Brit. E. Africa) ; * 

42) L. ( 5 .) nigrum Nietn., on Lawsonia alba and on cotton, beavil; 
infested, Coimbatore; on coffea, Mwera (Uganda); on ornamental shnil) 
Government Farm, Kahete (Brit. E. Africa) ; 

43) L. [Eidecaniiim) somereni Newst., on Erytkrina excelsa, Nagun?! 
(Uganda) ; specimen heavily parasitised ; 

44) L. [Eucalymnatus] tessellalum Sign., on Malacca apple associate 
with L. wardi. Botanic Gardens, Georgetown {British Gujaiia) ; 

45) L. viridd Green, on Uibcrian coffee, Onderneeming. EiS 

quibo (Brit. Guiana) ; also observed in S. Africa ; 

46) Hemilecaniumimbncans Green, on Cedrela Too}^a, heavily inketcd 
Sguthern Mj^sore (S. India) ; 

47) Aspidiotus (Ckyysontphalus) aurantii ^lask., on orange tree. & 

bete (British E. Africa) ; on Mount Chirinda, Melsetter (Southern Rhodesi-^ 
the insect was heavily infested by Nectria (?) sp. ; chalcidid parasites W" 
also present ; a few specimens on Acacia in association with Cltiomisp 
capensts Newst., at Pretoria (S. Africa) ; on citrus imported from India fl 
1913, in Jamaica ; on bananas, Taveuria (Fiji) ; ! 

48) A. camcUias Sign,, on apple and rose tree, Nairobi ; 011 

of black wattle, on apple and fig,, Kabete (Brit. E. Africa) ; ' 
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49) A. cyanophylU Sign., on peach, Entebbe (Uganda) ; on banana, 
‘aveiifi^ * 

j 50) cydoniae Conist., on mango, Kabete, on Bauhinia, guava, rose 
Irubs, Entebbe ; on Cape lilac, Kampala (Uganda) ; on oleander, Accra 
old Coast) ; on Nectandra coriaaa, Jamaica ; on fig fruit and on vine, 
iffibatore ; on pear. Bangalore (S. India) ; 

51) A destructor Mask., on coconut leaves, heavily infested, but about 
destroyed by a small coleopterous larva, Cochin State, Kimbalengua 

India); on mango in association with Lecanimn adersi Newst., and on 
ms of castor oil plant, Marahubi (Zanzibar) ; on an unnamed plant, S. 
rica' on coconut palm, Mombasa (Brit. E. Africa) ; on banana, Kisube ; 
mango, guava, ^'rew-pine and Gear a rubber, Entebbe ; on banana and 
ivea brasiliensis, Kampala (Uganda) ; on mango, Accra and on Pandanus, 
mri (Gold Coast) ; 

52) A. (Chrysomphalus) diclyospermi Morgan, at Fort Beaufort (St 
rica) ; 

53) /I. (Chrys.) ficus (RUey) Comst., on mango, Coimbatore; on Ficm 
Penikonda (S. India) ; 

53) A. [Pseiidaonidia) fossor Newst., on grape vine, Georgetown (Brit, 
liana) ; 

55) A. orientalis Newst,, in Brit. E. Africa, on tamarind fruit, very 
avily infested, at Coimbatore ; on egg-fruit, heavily infested, Guntur 
. India) ; 

56) A. {Chrys.) rossi Mask., on Eucalyptus sp,, Modderfontein (S. 
rica) ; 

57) . 4 . {Pseudaonidia) tesseralus d’Emm., on Matayha apctala, 
iciandra coriacea, TropJiis racemosa, all heavily infested, Jamaica ;. 

58) . 4 , (Ps.) frilohitijormis Green, in Coimbatore (S, India); on oleander 
d mango, Kampala (Uganda) ; 

5q) A. [Chrys.) triolanduhsus Green, attached to scabs on Jack leaf, 
ingalore (S. India) ; 

60) j. {Seknaspidus) sihaficus bind., on orange tree, Entebbe 
feanda) ; 50 % of the females were attacked by a parasitic ffingus ; 

61) . 4 . (S.) articulafus Morgan, on citrus imported from India, King- 
sn. Jamaica ; 

: 62) Chionaspis [Hcmichiotiaspis] minor Mask., host plant not stat- 

(cotton ?), Ibadan (S. Nigeria), on Jatropha Curcas. Aburi (Gold Coast); 
willow trees, Drakensbiirg, Cape Province (S. Africa) ; 

63) Ck. deniilobis Newst., on unnamed plant, Entebbe; a large per- 
itage of the females were parasitised by clialcid hymenoptcra ; 

- 64) Cli. (PJmiacaspis) luica New^t,. on Funiumia. Aburi (Gold Coast); 

Eiorinia pyoboscidaria Green, on citrus imported from India, 
ngston. Jamaica ; 

<'f)) Parlaloriii per^^anJei Comst., on the same plant in the same lo- 

h ; 

: h;) P. zizypfuis Eucas, as the two preceding cases ; 
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68) hchmspis fiUlomis Doug, on FicuS sp. in Jamaica, on 
Mabira^Forest, Ch^. lime-tree, Act, 

{Gold Entebbe (Uganda). 

A List ot Uganda Coccidae, their Food-Plants and Natural Enemies.:.. 


The list includes : 

i) MonophlebiiS raddoni Westw., food plant unknown , 

-) Ic^rya caiidata New^t., on crotons {Codiaeum) ; 

tl) / Nowst., on coffee and crotons; 

, .c\-chM»um Wcsuv,, ou ilomdon. MvrMua. EraMamim Ircoto, anO 

5 ) 1. sulphured I,ind., on Castilloa rubber {CmHim ami gmiva (ft.i.am ft. a*,; 

6) Ash'roUcafiium bambnsae Bdv., on bamboo , 

7) A. co§eac, Newst. on coffee; 

81 F5ciitiDC0f.cMS bromeliac Bouchc, on pine apple; 

q) Ps. citri Risso, on coffee (leaves, stems and roots), orange, lemon and caca'-: fi 
root form is accompanied by an aut Acropy‘^a -owdeyt Wheeler ; 


10) Ps. Wfc«iW5 Ckll., on coffee; ... . ■ 

11) Tachafdm dcc-jrella T^Lask., on Anom muncata and gu£va; parasitised by Acm. 
afnea Gir. and Coccopha.us ni.ropU-urun. Gir„ and preyed on by caterpillars of 

oesteitis Mevr. ; , j , 

1-) T. lonzisdosa Newst., on guava, Picus Thonninyir, and Anona murtcafa-. 
13) Pi^lvlmirui jacksoni^^v:st., on coUoii ; parasitise .1 by Tdrasitchz^s .'oab/cj i Uu.r 
li) Pult. Mask., on coffee, Fnniumia cU^izca, guava, tea, Altdnantheri’ 

and Dolichandroni'- plafycalyx ; 

15) Puli', subierranra. Newst., on roots of C 7 irvsfln//!fHiM»J , 

16) Ceroplasfcs africanus Green, on Cajanus indicus and Acacia sp. ; 

17) C. ceriferus And., on coffee, ArM.onon Uptopus. orange, Funtumiala^ihha. tdt 
HibhciiS, A^are, croton, Anona muftcaffl, tea ami Ftcus Tbonmniri ; 

18) C. conformis Newst., on Ficus bp. and /lura cfcpdatt.^; 
ig) C. desiructc^ Newst., on guava ; 

-0) C. ficus Newst., on F. Thonnin^ii ; ■ 

21) C. iialcaius Newst., on cofice and F. Tlio»«m?ii ; parasitised by ^compU.^^ 
ccropUstcie Gir., Euryloma -aleuH Gir. and ScuidUsia cyanea Motsli. ; 

22) C. quadrilinmfiii! Newst., on Anona muyicata and £)oL’cl(rt«(irt)nc . 

33) C. sinl;ularis Newst., on guava ; 

21) C. s » Men! i-rfa/ MS Newst., on an undetermined plant; 

25) C. ui^andae Newst., on Anona mitricaia and Acacia sp. ; 

26) C. linsonioidcs Newst., cin^Mikiaea Eminii, coffee, guava and Cajaniis ife 

27) In-lisia castilloae var. theobromac Newst., on cacao; " 

28} I. lonckiformis Newst., on Hibiscus, A, muncata, Acalypha, Haroni^a vimh 

riensis and guava; preyed on by Etiblemma scitula Rximb ; 

29) Ceroplasiodes c;ozvdcyi Newst., on F, 7 honni-n^ii ; 

30) Coccus arricanus Newst., on coffee; 


(i) See also F. Nov.-Dee., 1911, No. 325? ; fF .\ug., 1913- i B. Mar^h, 

No. 293; P. Oct., 1917, No. 977. (Erf.) 

[*4t-*43] 
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31) C. discrepam Green, on tea root!? ; 

^2) C. elons^ius Sign. (;n Albtzsia sp. and Cajatuts indicus ; 

3d C. hesperidum E., on orange; 

>4) N«wst., on guava; 

35) C. lon^ulus Dougl,, on Glincidia macnl<da\ 

3fi) C. si^naius Newst., on guava ; 

3;) C. ienidvalvatus N'twst., on Penridetum purpurcum ami Cymbopn^^on citralus; 

3.S) C. viridis Green, 011 coffee and guava ; 

311) Eulccanium platncnHmm Xewst,, on an -undetermined plant ; 

40} K. sofmrem Newst , , on mulberry (Morm) , T tcoma s/itns et DoUchcnuirone platyciilyx ; 
41) hemdphaerica Targ,, on ferns and coffee; 

4;) S. Xietij., 011 coffee, Ficus sp. and .d. viuricata; 

43) S. edeoi Bern., on Ghlorophofa cxcclsn ; parasitised bj' Coccopha^us saintebeurei far. ; 
4.4) S. subhemisphat’nca N'ewst., on coffee ; 

45) Stictococcus coccincus Newst,, on .4cflciu sp. with Ceroplastes Newst. ; 

46) S. dtversiscia Sdv,, on Hybiscus, Cajanus cacao, Croton A. mu- 

(til, mulberry, Artocarpus iudciin joHaund Didichandrom platycalyx : preyed on by f»6/d’wwfl 
'i/Mdffii Saalm. ; 

47) S. tormicarins Ncsvst , tin Ficus sp. ; 

id S. gvwdcyl Newst., on coffee and H«fo«g<r mdagascariensis ; parasitised by Cocco- 
iicw/'tm (iir, and Epifiirastichus w^atuiensis Gii. ; 

S. multispinosus New'st , on Dolichandronc plaiycalyt ; 

3..,) Cbixnasph cassiac Newst,, on Cassia floribunda] 

31) f. dmtilobis Newst,, on palms and Sapium mamianum ; 

C. iuntunitwC Newst., on Funluviiu laiihdta-, 

33,1 C. substriala Newst., on palms; 

31) DuisPis boisdu' dli Siy,n., on Baikioca tnsi jiis : 

35) !). rc:,ular)S Newst., on Cklorvphora rvCi'/su; 

3i'j Anhicaspis chionuspis Green, on 5. 01 an a fan ion, Frythrina exccisauuA Cassia ilori- 
■. M ; 

37) Uimicfiiouaspis cbionaspHonnis Newst , on an iindclcrininefl plant; 

3S) cyanophylli Sign,, on guava, iialiiis and bananas: 

39) A. evdmias Coiust, on guava ; 

oo) A. dcsirttcUiT Sign., on haiiaxu, Pundanus sp.. guava aud mango; proved on by 
Jificl'iwi pitnt'.lipt:nnis Mills. ; 

fil) .4. iiOii;dt'yi Newst , on .Giroia muticata: 
f>:J .1, lalamac Sign., ou ])alms: 
u;,) .1. transparens firetyi, oil tea ; 

*ii) Pscudaonidia huikiitiaL Newst., on Paikiaca sp, ; 
d3S| P.'j, trilobitifonnis Green, on olcauder aud mango ; 

'■'U i'cletiaspidus Morg., 011 coffee and /', 2 1i’.‘ii7i.i'ikz( ; 

'■Ti S. silraficus I,ind., on orange; 

<>") ( '.’fv.oaji/iijtf/K.'i dicty<‘Spcrn\i Morg.. mi p.dius, mango :ind rose; 

!'■<) U'pidjisapJu'S bcclii Newni. L cHricola Back,), on Cdri'S spp. ; 

7'i) i- doicri i’ack., on CiLrus and crotons; 

’I.) Ischn-.ispis l<m:iro>!iis on palms, bmnlxH^ and coffee: 

7:' Cyimaspis airicana Newst,, on an nii letcniuncd ]il.mt. 
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- The Status of Introduced Coccids in South Africa in 1917 (0. - i r,,-; 

CHAS, K -ml Kelley. Aleeki F..in HulUtmal A,yia<n,m,l Rnm^ck, Vol, Mil, p,,.^ 

The following list, compiled from data obtained up till /Tngust, icji* 
during the inspection of the local nurseries, gives thesp^ies introduced 
established’ in South Africa. Species, such as Lecamum htuherciilatum fan-, 
L corni Bouche Pulvinaria heinlae (L.) Sign., Diaspis rosae (Bouchej 
Asmol‘!S pi"- Licht-. and - 4 . ostracjormh Curt., winch having been stcj 
ped at the ports of entry, could not establish themseUes in the conntii 
are not included. 

The coccids enumerated are : — , , r- 

1) Tcerya piirchasi Mask., generally distributed throughout the Imo 
but satisfactorily controlled hy Novhis cordmahs; 

2) 7 . seycheUanm Westw., Durban {Johannesburg, ex. Durbani 

3) Ortkezia insiptis Dough, Cape Peninsula, Port Elizabeth, Ea.* 

London and Natal Coast. Sporadic in Natal midlands ; ^ , 

4) Psetidococens adimuhtm (L.) Westw., Cape Town, Pott Elnatei 
Durban, Pietenuaritzbiirg, Pretoria and Johannesburg. Chiefly a pc 

plant (Mask.), Cape Town, Graalf Reinet, Durban, L- 

tennaritzburg, Richmond, Johannesburg and Pretoria , 

0 ) Ps' hromePiU (Bouche), eastern Cape Province and Natal Coast 

7) Ps Ciiri Russo, prevalent in the Cape Peninsula, but geiicraii; 
confined to nurseries, where it appears to be Dr. I\Iarchal”s variety P,^, hii 
var. cokorum, as Coleus is chiefly attacked by it. In the same district] 
is very rarely found on citrus, being replaced by Ps. jra^xhs Brain ; the mo: 
common species in vineyards and gardens is Ps. capemn Brain, dniiL 
conditions exist in Natal, but the citrus species here is Ps. 

Cklh, while the most common species in gardens in Durban is P 5 . r uf ';: 
Ckll ; in Pretoria Ps. ciiyi is occasionally extremely abundant on orange 
but, from the majority of citrus orchaids, such as those of Rustenburg, cti 
the 'species is apparently absent; the most common species in gardes 
Pretoria is Ps. burneruc Brain. ; 

8 ) Ps. pIamt}ifosiis Ckih, Bathurst. Richmond, Pietcrniaritzbr, 
[Citrus), Vr^oris. iGre till ea)\ 

9) Ps. mp '!6 Mask, Cape Town, Giaaff Reinet, Port Elizabeth. I 
tenhage, Durban, Pietermaritzburg, Johannesburg and Pretoria ; fov. 
only on palms in greenhouses, except at Duibaii, where it is occasional 
found out of doors ; 

10) Ps. sacdiari Ckll., Zulnland. Natal Coast and Tzenecn (Transva^ 

11) Ps. vir^aius Ckll, Durban, Pietermaritzburg and Pretoria' 
Durban) ; 

12) Tylococcus insolitus (Green), East London, Kingwilliain> 
and Pietermaritzburg ; 


1) St-t' ;!l?0 Xii, 24- I'! '.h /.) 


iuP. 
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13) Eriococcns arancariae Mask., common in the Cape and Natal, and 
(,gcionally found in Johannesburg and Pretoria ; 

14) Asterolecanium bambtisae, Bdv., Natal coast and midlands; 

15) A. variolosim (Ratz,), Gape Peninsula, Klsenbuig, Grabouw, 
lar), Simondium, Irene, Johannesburg, Krugersdorp, Newel are and Ca- 

Junction ; 

16) Cerococcm ornatus Green, found on one occasion only on stems 
Do'nvalis caffra and Calodendrnm capensis at Pietermaritzburg ; 

ry) Coccus cacti Goeze, in the Botanic Gardens, Cape Town, where 
was introduced many years ago ; 

18) C. conjustis capensis Green, may usually be found where Opmitia 

is abundant, e. g. in the Cape Peninsula, Albany and surround- 
g districts, and occasionally in the Orange Pree State ; 

19) C. indicus Green, introduced in 1913 by the Queeensland Prickly 
»aT Commission to destroy Opuntia monacaniha ; it is well established 
the Cape Peninsula, Komglia, Natal and Pretoria, and was recently re 
jved ironi Mtunzini (Zululaiid) ; 

! 20) Lccanimn hesperidnm b., widely distributed and common ; 

21} L. eJon^aium Sign., Johannesburg and Pretoria; 

22) Sahsetia hemisphamca (Targ.), Cape Town, Grahamstown, Dur- 
, Pietermaritzburg, Pretoria and Johanne.^burg (pot plants) ; 

23) S, nigra Nietn. (.S. 7 iigrclhi King), Bayvillc, C. P. and Natal 
st (on Ficus spp. only) ; 

24) S. oleae Berm, Cape Peninsula, Ceres, Port Elizabeth, Queens- 
II, vStdlcnbosch, Uitenhage, Fort Beaufort, Durbrar, Pieterinaritz- 
^ arid Pretoria ; 

25) Proto puivinaria pyriformis Ckll., Durban, Pietermaritzburg 
Durban) ; 

26) Aspidiotus destructor Sign,, Durban and Inchanga (uncommon) ; 

27) Aspidiotus fimhriaius var. enpinsis Newst., Port Paizabeth (on 
i?s only) : 

28) A. {Diaspidiofus) jorhesi Johns., Cradock, Pietermaritzburg, 
chefstroom and Bethlehem ; 

29) A. hedcrae (Vall.) Sign., widely distributed throughout the Union 
common ; 

30) A. (Hemiberlesea) lataniac Sign., generally distributed ; 

31) A.. [Hcmiherl.) rapax Comst., Jobaimesburg, Louis Trichardt 
Pretoria ; 

32) A. (Diaspidiotus) peyniciosus Comst., in most centres an attempt 
been made to eradicate this insect as soon as discovered ; it has been 
rited from : — Estcourt, Frere, Hilton Road. Ladysmith. Moorleigh, 
^'castle, Pietermaritzburg, Utiecht, Vryheid. Weenen. Winterton, Duu- 

^nd Richmond, in Natal ; Amersfoort, Benoui, Bethal. Boksburg, 
'bop. Bronkhorstspniit, Cullinan, Heidelberg, Johamiesbuig, MiddeL 
t Nylstroom, Pretoria, Rayton, Scheerpoort, Standerton and Wit- 
b, in the Transvaal ; Kroonstad and Viljoen's Drift, in the Orange Free 
te; 
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A. transparens Green, Natal Coast * 1 p- f 

u) A iSdcmspUus) articdatim Morgan, Durban and Pietermaite 

burg ; an uncommon scale ; the most common species of 

S. Mask., widely distributed thro„sho.: 

^Z)Chrys. myospemi Morgan, Cape Town, East Dondou, Ki* 
lev Kiwwilliamstowu, Durban, Pietermaritzburg, Barberton, Johaunesbrn;, 
Neispruit and Pretoria; this species is common pnly ru greenhouses, 
though it has been found on rose and peach, it has not yet been recorod 

on citrus in the Union | , 1 a 1 a 

a-rl CItrvs ficus Ashmead, common^ in orchards on the Natal Coaj 

and in a few districts in the Transvaal (Wannbrfohs Rrrstenburg an.lyi 
pruit); a greenhouse pest along the Cape and Natal Cfoasts, and also a 
Queenstown, Pietermaritzburg, Johannesburg arid Pretoria 
^ ' a 81 Chns. rossi Mask., Cape Town (reported but not well estabhsk 

here) East London, Grahainstown, Queenstown (as for Cape Town), Ei 
court. Dundee, Diirban, Pietermaritzburg, Johannesburg, Pretoria, Kts 
gersdorp, Pietersburg, Bloemfontein ; , , 

38a) Chrys. rossi var. srcerii n. var.. East Loudon and Diirfoat 

native trees (uncommon) ; ^ , r 

30) ilorMnella nuisfidli (Ckll.), established at Durban on a iiimibi 
of different host plants ; reported from Pietcrmantzbrirg ; on citnis : 
Hillatv * 

'40 Diiiifiis boisdui-ali Sign., Durban. Pietermaritzburg and Pretorii 

(uncommon^, Kingwilliamstown anJ Prel 

toria ■ uncommon, chiefly in greenhouses , : 

42) D. er/ifoecadi' (Bouche), Graaff Reiiiet and Pearston. C.P.M. 

Other places in the Karroo ; ^ +,.,p.,v 

4J) D {AuhiCiipsh) pentaoona Targ.. common in the Western 
Vince of 'the Cape and in most of the other large towns in the Union ; ^ 

44) Pscudaonidia tyilobiiijormis Green; Hillary (Durban) onlutdi 

{Nephelhm Lit-chi) (probably ex Mauritius) ; , . n.,* 

45) Parlatoria pergandei Comst., Cape Town, Grahamstoun, rp. 
Elizabeth, Durban, Johannesburg and Pretoria (in greenhouses , 

46) P pyokits Curt., Durban (in greenhouses, uncommon}: 

47) P. zizYpJii lAicas. in several orchards near Durban ; not conimt 

48) Chiomispis simplex Cnccn. var., Durban (on bamboo) ; 

40) l^muspis aspidisfrae vSign., common in greenhouses ; 

50) Piorinid fiorinidc Targ., Cape town, Graaf Reinet, 

Port Elizabeth, Uitenhage, Durban. Hillaiy, Inchanga. Jolvunicb. ^ 
(ex coast) ; in greenhouses ; 

51) Howardid bielavis Comst,, Durban ; 

52) H. mvocsi Doane and Ferris, Durban Botanic Gaideii> , 

'53) Icpidosaphi-s pimtijormis Bouche, Cope Peninsula. Poit ^:- 
beth, Uitenhege. SteUenbosch, Somerset West, Batluirst. iv'st 
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listrB. Natal Coast, Cape Town, Greytown, Piet Retief, Pietermaritz* 
Barberton. Nelspruit (in citrus orchards) ; Cape Town, Durban, Pie- 
^rmaritxburg, Uitenhage, Johannesburg (in greenhouses, chiefly on croton 
hdmunt] and Murraya) ; 

5.4) glov^ri Packard, Port St. Johns and in four orchards of the 
'jtpe peninsula, Stanger and Warmbaths ; 

55) Ischnaspis longirosfris Sign., Hast. London, Port Elizabeth, 
)iirban, Hillary (Pretoria and Johannesburg, probably ex Durban), oc- 
urs on a number of ornamental plants ; at Warmbaths on citrus. 

,j5 - The Fluted Scale {Icerya purchasi). — Speyer, i-. r., in ifi'h,irtnu:i! of 

cvMiift’, Ceylon, Leaf Id No. 3. Coloinbu, Ceylon. Marth, 1017. 

S(1 far as is known India is still free frorn attacks of this dreaded insect, 
'he island of Ceylon was also considered to be immune till, in, December, 
Qiy the insect was discovered onvlearhr d&cnrmis on an estate in the Agra- 
.atiias (Central Province). It was, immediately after, reported from another 
state in the same district, again on A. decurrens, and was found at Peradc- 
iya on numerous specimens of Casuarina, one of which was seriou.sly 
ttacked. In August, 1916, an Aarem forest in Ambawela was attacked by 
iTge numbers, which, in October, were exceeded on the estates, in the 
Igrapatnas. The insect was also found on A . dealbata. It was next noticed 
hat acacia ])lants served as hosts to the scale in the districts of Gal aha 
md Upper Hewaheta, and two females were found on a citrus in the first 
if these districts. Reports from Kandy show that, though other plants 
tiavbe attacked, acacia is the centre of infection. 

.\part from the damage wliich may ho done to fruit trees and the tempo- 
jar}' weakening of the acacias, as a result of the holes made by the insect, 
here are other plants in the island which it is important to protect from its 
fttacks. 

: .Although controlled by a fungus, CephaJosporium, during the north-east 
fionsoon iii the districts of Ambawela, Hewalieta and Galaha, and, it seems, 
lel’nre this monsoon in the Agrapatnas, tlie insect increases very greatly 
luring the other periods. There are native lady-birds which feed on the 
pale at Paradeniya and at Ambawela, but , at present, they are few in nuiii- 
ifr The chances of its spontaneous natural extermination arc small, and 
pr -ome time yet an increase is to be expected. 

; To control the pest before it touches economic products, a full knowledge 
iGts distribution is urgently required. It may still l>e sufficiently localised 
ir radical extermination to be i)ossible. If it be more widely distributed, 
klical extermination might be used in the worst centres, while lady-birds 
nporled from SoutTi Africa or Australia cguld be distributed to all outly- 

localities with a view, at least, of keeping the scale within bounds. 

u Observations on Lepidioia french i Black. A Sugar Cane Pest in 

Queensland (i). •— Jarvis, Eumvnd, in i)n(indan,i Bureau ci Stfr.?r Exfenmcrii Sfa- 

■'■•'‘n!; Division of EnfofHvioi\, Hulldin No, 5, pp. i-i;, i 3>!. Brisbane, on 7, 

Although rather less injurious to sugar cane than the grey-back 
^kchafer (Lepidioia olhohiria Water) (2), L. jrenchi Bhok may, from an 

0) Stc ulso B. .■\ugust, ifUS, No. ; R. Sept,, loib. No. lo^S. — (.:) See al?# 
rtei',, i()i6, No. 13.^3. (Erf.) 

>44.t4«] 
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V nf view be considered as holding second place aao, 

r;eTa"aba d e lirattack this crop in northern Queensland. 

coCteron, which normally lives at the expense of the 
native cereals and other herbaceous plants, shows a maih 
system of the nat invasion of the insect, the importance of wki, 

preference for s^gar«ncAor^ed nf Cairns) in Ap, 

IS ’ j ; l^ij,, red volcanic soil there were collected from; 

1917. While p 0 g f, Pf 

chains 0 ff-rnw, wrftin ^^^°«\“/;verage of 0,85 per stool of ca! 
repre^en mg ^ the.affinitybetween L. frarKhiaad L. aUiohirta, the excsa 
l^onswe g Question, its varied diet, its frequent appearai. 

fn sugar cane plantations and,its preference for this plant, the author i, 
iolSted in his paper the observations made up to the present on the,i 
cycle of the insect and its habits. 

rommon Pests ot Fruit Trees in Ontario, Canada. - caesak, lawsox, 

olno Department of A^.riculture, 250. pp. p; 

fiK-J Toronto, Ontario, July, I0i7., „ . • ^ , 

No attempt is made in this bulletin to discuss all the insect pc* 
fruit trees but only the most common and the most to be (^eaded ecoj 
r^kally. ■ The description of each insect is followed by mfornfation coam, 
ing its biology and the most efficacious means of contro . 

Apple tree. - Codling moth (Carpocap^a pomonelUJ..) Lesse, appj 
wornt ErLumum p.,nivora Walsh) ; Apple -^^ot 
Walsh) ■ Fruit-tree leaf-roller (Torfn.r argympda Walker, San Jo.ec., 

pe~us Comstock), Oyster-shel 

Bouche)' European grain aphis (.d/iAi.s avenue), Rosy aphis (.1 yn 
^iolL ; Apple leaf-aphis (-4. ponn) : Woolly aphis {Enosama 
Hansmaim) ; Mirids or leaf-bugs [Heterocordylus niahnus Reuter. .. 
L'pudJkeuter, P^^aocolfus nuPUue Say and 

Annie tent-caterpillar tMalacosonia cunencana habricins) , Forest . t 

c£pinar Hubner) ; Fall canker-worm 

Harris) ; Spring canker-worm [Puleamta vernata P'^) > "'VJ,,.' 

tocera ocP/Amct Schiffermuller) ; Cigar case-bearer [Colcophora 

Fernald); Pistol case-bearer (C. malivoreUa Riley); Green 

spp.) ; White-marked tussock-moth {Hemerocampu 

Abbott) ; Fall web-worm {Hyphmtna r».«« Drury) , Buffalo trcc-l ff 

(Cema bubalue Fabricius) ; rFdr » 

Fab.) ; Plum curculio {Conotrachelus nenuphar Herbst. , fed sp i 
ckuJpUosns (IT. Riley ?]) I'rMt-tree bark-be<-tle or sh«t-k 

borer (Eccoptogastcr rugulosiis Ratzeburg). 

PEAR TRPm. - Pel psylla [PsyUa pyricola Forester) ; Pear slug f 
campoides Humana Retzius) ; Pear-loaf blister-nute 0:' ^ 

genstecher); CarpocaPsa pomoneUa : Xylma spp., ImetoaM 
Cokophora fiekhercUa ; Torinx argyrospila ; Hanerocampa^ ku ■ > 
Hyphanirh cunea ; Midacosoma amencana ; M. disslria , Asputu. 
niciosus ; Upidosaphes idmi ; Eccoptogastcr nigidosus. 


[S4«:«47] 
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pi,uM TREE. — Conotrachelus nenuphar ; Tetranychus pilosus (T. my- 
ispidis ?) ; Xylina sp. ; Tmetocera ocellana ; Coleophora fietcherella ; 
rtrix (ir§yrospila ; Alsophila pomeiaria ; Paleacrita vernaia ; Hemerocampa 
; Malacosoma americana ; M. disstria ; Ceresa hubalm ; Aspi~ 
ills perniciosus ; Lepidosaplm ulmi. 

Cherry tree. ~ Cherry fruit-flies [Rhapletis cingulata I/jtw and H. 
sill OstenSacken) ; Cherry aphis {Myzus cerasi Fabricius); Eccoptogaster 
dosm ; Tmetocera ocellana; Toririx argyros-pila : Alsophila ponietaria ; 
mcritd vernata ; Malacosoma americana ; Ceresa hubalus ; Aspidiotus 
; Efiocampoides limacina ; Conotrachelus nenuphar 
Peach tree. — Peach-tree borer [Sanninoideu cxitiosa Say) ; Sesia 
Groteand Robinson ; Xylina 'Tmetocera ocellana; Malacosoma 
mama; M. disstria; Aspidiotus perniciosiis ; Conotrachelus nenuphar, 
optogo.sfer rugulosus. 

- Three- Lined Fig-Tree Borer. ~ uorton', i, iu. in tu*' jnurutti oi A ^rUuUuui! 

HiSi'P.rch, Vol. XI, No, 8, pp. pi. 3v.i7. D. C., Novmlxrr i-y. 

I ;i-. 

The adult fliree -lined fig-tree borer [Ptyciiodes trilineatus F.) does con- 
irable damage to fig-trees [Ficus Carica) in the south of the United States 
31 Florida to Houston, Texas, and from South Carolina to the Gulf. It has 
) been reported from parts of Mexico, British Honduras, Xicaragua, 
,ta Rica, Guatemala, Panama, the West Indies, Columbia, V’^enezuela, 

I Tahiti. 

The adult causes some injury by feeding on the fruit, leaves and bark 
k trees, and by ovipositing in the b^rk, but the greatest amount of dam- 
is done by the larva. The larva mines into the larger branches and 
tiks of the trees and feeds upon the wood for a period varying from three 
ntlis to a year. The insect lives both in dry and in green wood, and spe- 
lens have lived for two or three weeks in wood other than fig. It appears 
)r(;fer partly dead wood which has lost some of its sa]) to healthy green 
)d, and, therefore, chiefly attacks trees or branches which are injured 
Siseased. 

I A detailed description of the life-cycle and habits of the borer is 
EH, 

As the adult does not, as a rule, lay its eggs in the perfectly sound limbs 
;ruiiks of the healthy trees, it is most importaiit to keep the trees in the 
tliiest condition possible, The larger branches and trunk. are the parts 
icularly susceptilde to attack. Bruising the bark, breaking the limbs, 
all kinds of disease should be carefully guarded against. If a branch 
iccidentally broken it should be cut off at its base immediately and the 
nd painted several time.s wdth a mixture of coal-tar and creosote. Iniest- 
)ranches should be cut off and burnt, as the borers will complete their 
dopmeiit even in perfectly dead ^voun(l, and. later, attack other trees, 
nui^s should be destroyed and never left in or near the orchard. Frozen 
Hfhes should be cut off, diseased nr bruised bark remo\'ed, and the wounds 
painted. 

Iri'C'; heavily infested in the bark, which can no longer be saved. 

tr-nT 
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should be cut down, and every scrap burnt. The same should be done witij 
badly damaged or dying trees, and the shoots which spring up fromtiif 
roots of old fig trees. 

In certain cases the eggs may be dug out with a knife or an aw] ; jj 
this case it is necessay to be able to recognise the egg punctures and 
In small orchards oviposting may be largely prevented by. protecting tjjf 
trunk and larger branches with wire-netting, which should be left on aiitlj^ 
3"ear. In some cases the borers may be killed by injecting carbon bUulpji^^j 
into the tunnels and plugging the openings with putty, but this mc-tby; 
is impracticable when infestation is severe and well advanced. 

249 - Oscinosomsi discretum, a Dipteron Observed in the Fruit of Wild Figs ij 

Italy. — SiLVESTKi, 1'., in liolletiino del Laboraiorio di Zoologia p^enerate e a^t^rtiriaiii'’ 

R.Scuoln superi'jre (TAfiricoltura in Portia, Vol, XII, 147-150 fip, I-lX. }>/.. 

tici, iqi/. 

While studying another dipteron — Lonchaea aristella Beck. - tit 
author frequently found in the flowers of the wild fig tree, eggs and larvae c: 
Oscinosonid discreiinn Bezzi in Utt. (fain. Chloropidae). He describes tb 
life history of this species, observed hitherto near Portici anH Resina (pt 
vince of Naples), so that it may be distinguished from L. arisielLi andtb 
larvae of other diptera attacking the fruit of the wild fig. 

The insect lays its eggs under the scales of the eye of the ripe flowtit 
and, though rarely, in the ripe second-tigs, by placing them horizontally 
does L. arkt lla. In one fruit may be found numerous eggs — nroretliaE 
100 — of 0 . discretiim alone or together with those of L. arisidht. Tie 
newly-hatched larvae penetrate to the inside of the fruit and feed on tk 
remains of the decomposing flowers and on the parenchyma of the wiill oi 
the fruit itself . When fully developed they leave the flower, wliichasn^uslly 
fallen to the ground and pupate a few inches below the surface. Like 
L, aristella this species takes about 20 days to develop from the eg^tj 
the adult stage. 

Although the eggs and larvae of 0 . disnehm were abundant in the ripe 
flowers ill June and July, 1917. and all the pupae produced perfect insects 
at the end of July or beginning of August, neither the eggs nor lan’ae d 
the species were found in many figs of the wild tree, during the rest of k- 
gust. It was only on the 4th. September that the author found a feweg,s 
of 0 , discretiim in ripe second figs picked near Resina, whereas, in the sairi' 
second figs, larvae of L. aristella were present in enormous (juantitics. 
far, the author has never found eggs of 0. discreium in figs of the god 
varieties, and, having found the eggs and larvae of the dipteron only ic 
the flowers and ripe second figs, he doubts whether this variety H^a.s | 
mally in any other way. This must be settled by later studies; fortk 
moment it is certain that, 0. discreium exists in abundance in the ripe floivec 
in June and July. 

[S48>S4J] 
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